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Solid State Components f iydro-Aire 
may Solve Your Electronic § ms Problem 


Today, Hydro-Aire offers you special skills in the development of ite compo- 

nents to help you solve your systems problems. The Hydro-Aire Elect Division ; 

has been created, staffed and tooled to provide flexibility in design, ne delivery t 

and reliable performance. These capabilities are now producing pre: wers for : 
project engineers at Martin, Boeing, Space Technology Laboratori ral Elec- Rakin e. caakeeién 
tric, Litton Industries, Magnavox, Autonetics, and many others. Division of CRANE CO 
For a prompt answer to your inquiry, write Electronics Division, H Lire, 3000 Solid-state de 
Winona Avenue, Burbank. A note on your letterhead brings youn ur new de time delay device 
Electronics Brochure. Poe bet: be 
Qualified Electronics Engineers are invited to investigate ties at 

Hydro-Aire by contacting Mr. Harold Giesecke. 





SARGENT 


With 38 years acceptance Sargent builds precision linear and 
rotary hydraulic, pneumatic, mechanical and electronic systems 
of force control to meet successfully the increasingly high require- 
ments of marine, aircraft, missile, petroleum and industrial use, 
From original idea to finished product —- SARGENT. 


SARGENT Manufacturing ™ SARGENT Hydraulic Pumps 

FACILITIES ; ' BUILDS Hydraulic Motors 
including — 

Pneumatic Cylinders 

Pneumatic Vaives 


Ball Screw Actuators 
Development Plating, all types = Integrated Packages Gear Actuators 


Research Machining & Grinding é Servo-Systems 
Design Heat Treating, alltypes [| Hydraulic Systems 


Testing Inspection Hydraulic Actuators Gear Accessory Boxes 
Qualifying Assembly Hydraulic Vaives Electronic Systems 


Handad of Excellence Suge Since 1920 


“GOOD WILL” is the disposition of 6 INTEGRITY ENGINEERING CORPORATION 


the pleased customer to return to the 


place where he has been well treated. a, os eand a MAIN OFFICE & PLANT, 2533 E. FIFTY-SIXTH ST. 


— U.S. Supreme Court HUNTINGTON PARK, CALIF. 





AVIATION CALENDAR 


May 23-25—12th Annual Meeting, German 
Society for Rocket Engineering and Spacc 
Flight Research, Heidelberg, Germany 

May 23-25—1960 National Telemetering 
Conference Miramar Hotel, Santa 
Monica, Calif. Sponsors: Instrument So 
ciety of America; American Rocket So 
ciety; American Institute of Electrical 
Engineers; Institute of the Aeronautical 
Sciences; Institute of Radio Engineers 

May 23-25—l4th Annual Armed Forces 
Communication and Electronics Assn 
Convention, Sheraton Park Hotel, Wash 
ington, D. C 

May 24-26-1960 Convention, American 
Society for Quality Control, San Fran 
cisco, Calif 

May 25-27—National Specialists Meeting on 
Guidance of Acrospace Vehicles, Institute 
of the Acronautical Sciences, Hotel Som 
erset, Boston, Mass 

May 26-27—‘Psychophysiological Aspects of 
Space Flight,” symposium, Hilton Hotel 
San Antonio, Tex. Sponsored by the 
School of Aviation Medicine, USAF Acro 
Space Medical Center (ATC), and ar 
ranged by Southwest Research Institute 
Unclassified but by invitation 

May 27-30—12th Annual Wright Memorial 
Glider Meet. For information: Soaring 
Society of Dayton, Inc., Far Hilis Branch 
P. O. Box $81, Dayton 19, Ohio 

June 3-4—I]th Nationa! Maintenance & 
——s ns Meeting, Reading Aviation 
Service cading, Pa 

June mS mi-Annual Meeting and Avia 

n Conference American Socicty of 
han i I winect Statler Hilt -e 
Dalla 
June 14-16—35th t Aviation Distr 
j ' \ ) 





lizab il, Canada 
June 15 ransfer and | 
Mi : Irosty Stanf rd 1 riv 


(Continued on page 6) 
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Report No. 5 
TR 722-2 Angle of Attack Transmitter 


Precision built and self-powered, the TR 722-2 provides an elec- 
trical output proportional to the direction of local airflow 
surrounding an aircraft. It may be used to transmit local angle 
of attack or yaw, and its output signal can be applied directly 
to a visual indicator. The TR 722-2 is ideal for use on all types 
of military jet aircraft because of its accuracy, inherent stability, 
compact packaging and rugged design. The vane air foil used is 
drag stabilized and has passed rigid military qualification pro- 
grams. The TR 722-2 has been qualified by Wright Air Develop- 
ment Center and is listed on Qualified Parts Lists under MS 24378, 
The unit meets or exceeds MIL-T-25627 and amendments. 





Typical Performance Specifications 


Output 


Angie 


te 


115V at 400 Cycles 

26V at 400 Cycles 

115V 

30°C 

stout Error soon ae 
54°C. to +93°C 

eveceoesaces 0.75 Critical at 110 knots 
PTTTITITITITILTT Te 1.8 Ibs. max. 





TR 722-2 
Angle of Attack 
Transmitter 





FUNCTIONAL DIAGRAM 








For more information and complete operating specifications, write 
or wire SM/I today. Addr ir inquiry to Stanley M. Ingersoll, 
Capabilities Engineer 


S$ MY SERVOMECHANISMS/INC. 


Los Angeles Division 
12500 Aviation Boulevard 
Hawthorne, California 
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AIRBORNE 
ACTUATOR 


SPECIFIED FOR RELIABLE 


CONTROL OF 
LOX VALVE 


Atias LOX fill-and-drain valve employs Airborne 
Model L16-37 actuator to contro! butterfly shut 
off. High efficiency of actuator, plus use of trun 
nion mounting, results in an extremely compact, 


weight-saving package 


You will find Airborne electro- 
mechanical actuators in_ the 
componentry of a number of 
operational missiles and space ve- 
hicles. And for good reason. Their 
reputation for quality and their 
record of reliability — not only on 
missiles but also on many famous 
aircraft — are outstanding. 


In the application shown it is the 
actuator’s function to rotate an 
off-center butterfly shutoff in a 
liquid oxygen valve designed for 
the Atlas ICBM by Fairchild’s 
Stratos Division. Reliability re- 
quirements are high, particularly 
in view of the temperature ex- 
tremes and heavy “g” forces im- 
posed by the operating environ- 


d 














ment. And the function of holding 
the shutoff closed is critical, be- 
cause the liquid oxygen tanks re- 
quire pressurization at all times to 
structurally support them. 


Also vitally important in designing 
the missile-borne portion of the 
valve was weight. In the case of 
the actuator, Airborne held weight 
to 3.6 lb., while providing for an 
operating load of 600 Ib. and a 
maximum static load of 2000 Ib 


If you have requirements in elec- 
tromechanical actuation — linear 
or rotary — for missiles or aircraft, 
contact any of our offices for fur- 
ther information or proposals. Or 
write for new Catalog GC-60. 


Engineered Equipment for Aircraft and Industry 
AIRBORNE ACCESSORIES CORPORATION 


HILLSIDE 5, NEW JERSEY - 


Offices in Los Angeles and Dallas 


AVIATION CALENDAR 


(Continued from page 5} 

June 22-24~—1960 Conference on. Stand- 
ards and Electronic Measurements, NBS 
Boulder Laboratories, Boulder, Colo. Co 
sponsors: Institute of Radio Engineers’ 
Professional Group on Instrumentation; 
Radio Standards Laboratory, National Bu- 
reau of Standards; American Institute of 
Electrical Engineers’ Instrumentation Di- 
vision 

June 23-25—16th Annual Meeting, Institute 
of Navigation, U. S. Air Force Academy, 
Colorado Springs, Colo 

June 26-July 1—63rd Annual Mecting and 
Apparatus Exhibit, American Society for 
lesting Materials, Chalfonte-Haddon 
Hall, Atlantic City, N. ] 

June 27-29—Fourth National Convention on 
Military Electronics, Institute of Radio 
I-ngineers, Sheraton-Park Hotel, Wash 
ngton, D. C 

June 28-July 1—National Summer Meeting, 
Institute of the Aeronautical Sciences, 
Ambassador Hotel, Los Angeles, Calif 

July 3-4—Fourth Annual Fort Wayne Na 
tional Championships (civilian, closed 
ourse airplane races), Fort Wayne, Ind 

July 18-19—Liquid Rockets and Propellants 
Conference American Rocket Society, 
Ohio Union Building, Ohio State Univer 
sity, Columbus, Ohio 

July 28-29-—Seventh Annual Symposium on 
Computers and Data Processing, Denver 
Research Institute, University of Den 

Stanley Hotel, Estes Park, Col 

Aug. 1-3—Fourth Global Communications 
Symposium, Statler Hilton Hotel, Wash 
ngton, D. C Sponsor Institute of Ra 

Engineers; U.S. Army Signal Corps 

Aug. 8-ll—Western National Meeting, 
American Astronautical Society, Olvmp» 
Hotel, Seattle, Wash 

Aug. 8-12—1960 Pacific General Meeting, 
American Institute f Electncal Engi 
neers, E] Cortez Hotel, San D go, Calif 

Aug. 15-20—l1th Annual Congress, Inter 
national Astronautical Federation, Royal 
Institute of Technology, Stockholm 

Aug. 23-26—Western Electronic 5! 
Convention, Institute of Radio Engm 
Ambassador Hotel, Los Angeles, Calif 

Ang. 28-Sept. 5—1960 National Air Rally, 
Municipal Airport, Orange, Ma Spon- 
or: National Aeronautic Assn 

Sept. 5-11—1960 Farnborough Flying Dis 
play and Exhibition, Society of British 
Aircraft Constructors, Farnborough, Eng 

Sept. 12-16—16th Annual General Meeting, 
IATA, Copenhagen, Denmark 

Sept. 12-16—Second International Congress, 
International Council of the Aeronautical 
Sciences, Zurich, Switzerland 

Sept. 14-16—Annual Meetings National 
Assn. of State Aviation Officials, Wort 
Hotel, Jackson, Wyo 

Sept. 15-16—15th Annual Meeting Armed 
Force Chemical Assn Sheraton-Park 

Hotel, Washington, D. ¢ 

Sept. 21-25—National Convention and Acro 
pace Panorama, Air Force Assn., Civic 
\uditorium and Brooks Hall, San Fran 

o, Calif 

Sept. 27-30—Power Systems Conference, 
American Rocket Society, Miramar Hotel, 
Santa Monica, Calif. Cosponsors: USAF; 
U.S. Anny; U.S. Navy; National Aero 
nautics and Space Administration; Atomic 
Energy Commission 
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P&H TAPE-PROGRAMMING 
completely automates the 
fusion process and is far 
superior to humen control. 
Additional channels on tape 
and reader provide precise 
control for rotation, wire- 
feed, gas and water fiow, 
and other related functions. 


P&H MOTORIZED RHEOSTAT 
permits pre-setting of up- 
slope, welding cycle, and 
decay at intervals of 6 to 50 
seconds——and controls them 
at exact valves. Weld time 
can be pre-set or controlled 
manually 


P&H AUTOMATIC SPOT-GUN 
CONTROL enabies operator 
to pre-set time interval and 
heat for starting, weiding, 
finishing, and post-fiow of 
@868 end water in spot-gun 
welding. “Add-on” units for 
existing welders — integral 
in new machines. 


Now... programmed 
welding automation 
From PEA! ... nrinices 


versatile time -amperage controls. 


For example, the new PaH motorized rheostat and 
sequence timer enable you to weld Space Age and 
other super-critical metals automatically! You just 
dial the pre-calculated heat-time values and press the 
start button. The control responds with the exact 
cycles you need for precisely controlled upslope, 
welding cycle, and decay. The result: perfectly con- 
trolled super-critical welding without thermal shock 
or cracking. 


Another modern development is the new PaH 
punched-tape control for production welding. This 
industry “first” enables you to tape your jobs today 
— and weld tomorrow or next month. You can han- 
dle more work and get the same top-quality welds 
regardless of who operates the unit 


Find out today what PaH time-amperage controls 
can do for you. Send for Bulletin W-155 


ox 


Export Division: 
4329 W. Nationa! Ave., Mitwaukee, Wis 


PAH welding equipment is manufactured and sold in Car 
by REGENT EQUIPMENT MANUFACTURING COMPANY 
455 King St. West + Toronto, Ontario, Canada 
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A report from 
Hercules Powder Company 
on the performance of 


ALTAIR 


HERE IS THE SCORE CARD: 


* a * 
Pioneer I, (Lunar Probe) 


The X248—named by NASA the Altair | Javelin | 
Explorer VI, ‘“‘Paddlewheel”’ 


: ; ‘ Vanguard III 
up a space vehicle and 13 times it has | «spo¢-pyy” | 


—has been called upon 13 times to put 


done so. It has never failed. Argo I 
The Altair is the most reliable and | Javelin Ill 


“Shot-Put” II 
most advanced solid propellant rocket A «0 Il , 
r 


engine for space research available to | «“spot-Put” IT 
the free world. Pioneer V 


Tiros 


“Shot-Put” IV 





Chemical Propulsion Division, Hercules Powder Company developed and produced 
the double-base solid propellant, high altitude rocket Altair at the Navy Bureau of 
Weapons-owned, Hercules-operated Allegany Ballistics Laboratory. The engine 
case is Spiralloy” continuous filament-wound, resin-bonded glass fiber made by 
Hercules’ Young Development Division; it provides the highest strength-to-weight 
ratio of known materials, thus enabling a greater weight propellant or “more push 
per pound” in the finished rocket motor. The significance of this performance is 


obvious to all who are vitally concerned with the missile-rocket program. 


Explosives Department 
HERCULES POWDER COMPANY K 
\ 


900 Market Street, Wilmington, Delaware 





Hi-Lok 2” offset extended odaptor fitted to 
an Ingersoll-Rand Air Motor reduces a 2-man 
32-hour assembly job on the landing gear 
steel support rib to a one-man, 4-hour job 
Additionclly, the change to Hi-Loks reduced 
the installed fastener rejection rate from 30% 
to practically nil. 

Upper photo: Hi-Loks fosten the entire lower skin pone! to ribs and beoms. 

Lower photo: Modified 20° attachment tool on Keller Air Driver installs Hi-Loks on bear 

The Hi-Lok installation is quiet and eliminates the progressive pounding to the structure 

ossocioted with the installation of swoge type fasteners using pneumatic hammers 





CONTROLLED PRELOAD...the torque- 
off feature of the Hi-Lok collar avfo- 
matically gives a preload condition 
consistent within =10%. Because of 
the torque-off fecture, torque wrench 
inspection ofter installation is not 


HI-LOK OFFSET TOOLING | 
CIRCUMVENTS STRUCTURAL FLANGES 











The change to high strength Hi-Lok Fasteners and Hi-Lok _ Installation rates up to 45 Hi-Loks per minute are obtain- 
tooling on the Northrop T-38 Talon supersonic jet trainer, able using aut tic drivers where the structure is open 
overcame acute accessibility problems caused by wide and when speed of installation is essential. 


flanges on structural ribs and beams in the thin, single ; 

; . ' Contact your I neering Standards Group or write 

panel wing. The switch to Hi-Loks from swage type ’ 
, directly tou litional data on Hi-Loks and our other 

fasteners resulted in a substantial savings in installation 

fastener proau 

manhours. ' 


More than a 50% tool cost savings alone was realized at 

Northrop when swage fastener tooling, with its single pur- 

pose power units, squeezer yokes and other special tooling 

was replaced with simple Hi-Lok offset tooling adapted to Gf - if, RIVET TOOL COMPANY 


standard, multi-purpose air driver motors. 2600 WEST 247TH STREET, TORRANCE © CALIFORNIA 
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FOR SACs NEWEST “SUNDAY PUNCH” 


Within a year, the Boeing Airplane Company in Wichita will begin rolling 
out the newest version of its distinguished Stratofortress, the B-52H 
Rohr, an active participant in the B-52 program from its beginning 
nearly a decade ago, is producing jet pods for the ‘‘H”’. 
The mighty B-52 has earned its role as an enduring workhorse of the 
Prototype and first production B-52H engine pod and 
pylon built by Rohr is shown above. Lower photo shows Strategic Air Command. No longer considered just a bomber, it has been 
external appearance and size comparison between dubbed a “launching pad in the sky” by its makers 
turbofan engine that will power the new eight-jet Boeing ; 
8-52H missile bombers, right, and the turbojet currently Within the Rohr-built twin pods of the B-52H will be eight Pratt & Whit- 
used on the B-52G, left. 
ney turbofan engines, providing about 50 per cent more takeoff thrust, 
25 per cent more climbing power, and 20 per cent greater cruise power 
than its predecessors. 
With a range of well over 9,000 miles and an arsenal of devastating 
missiles, the ‘‘H’’ will be an awesome deterrent to aggression, and a 
lasting weapon for peace. 
Rohr is proud of its contributions to the aerospace industry, both 
military and commercial . . . contributions which have made Rohr the 


world’s largest producer of components for flight. 


Woria’s Largest Producer of Components for Flight 
Main Plant and Headquarters: Chula Vista, Calif 
Plant: Riverside, Calif. * Assembly Plants: Winder, Ga., Auburn, Wash 


AIRCRAFT CORPORATION 
e 





CONNECT AND DISCONNECT ELECTRONIC COOLANT SYSTEM LINES 


ee re em 
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Now, you can connect and disconnect coolant lines on 
electronic equipment in seconds, using Aeroquip Self-Secling 
Couplings. Aeroquip offers a range of quick-disconnect 
couplings to meet requirements of all airborne and ground 
support electronic systems. Types include miniaturized covu- 
plings for compact airborne systems (the miniaturized 
coupling pictured above weighs only .037 Ibs.) as well as 
standard sizes through 1/2". Operating features of Aero- 
quip Couplings include high flow rates and a variety of 


nection. Full flow design with low pressure drop. 
SAF-LOC is an Aeroquip trodemork. Ye" O.D. tube size lines 


with 
AEROQUIP SELF-SEALING 
COUPLINGS 


sail 


_ PPeorasseheeas 
\PROP POPE REORe 


connection and disconnection methods, with little or no 
fluid loss. 

Aeroquip's engineering staff, the largest and most com- 
plete in its field, has developed literally hundreds of 
speciclized quick-disconnect couplings. If you have a fluid 
line connection or disconnection problem, Aeroquip's un- 
matched experience and resources are at your service. 

Fill in and the coupon below for information and 
engineering a tance 


eo” 


750 Series SAF-LOC Coupling for %" 10 1A" lines 1010 Series Minicturized Coupling for airborne « ? Series PUSH-PULL Couplings offer very low 


features visual lock indicator pins for foolproof con tronic systems. Lightweight 37 Ibs.) and coms 
envelope design permits use in confined space. F m with no fluid loss in a wide ronge of sizes. 


»ressure drop, and ease of connection and disconnec- 


Designed for low lubricity fluids such os FC-75. 











AEROQUIP CORPORATION, JACKSON, MICHIGAN 

AEROQUIP CORPORATION, WESTERN DIVISION, BURBANK, CALIFORNIA 
AEROQUIP (CANADA) LTD., TORONTO 19, ONTARIO 

AEROQUIP PRODUCTS ARE F POTECTED BY PATENTS IN CANADA, U.S.A. & ABROAD 


Please send me 
your Coupling 
Bulletin No. 615 


Please hove an 
Aeroquip Soles 
Engineer contact 
me 


EXAMPLES OF UNLIMITED 
COUPLING DESIGNS BY 


\eroquip 





Aeroquip Corporation, Jackson, Mich 


NAME 





TITLE 

COMPANY 

ADDRES 

ciTY ZONE______STATE 





The Univac Scientific 
computer is used to simulate 
and prove the projected design 
of new systems. This concept of 
mechanized design, which may 
be described as the use of 

one computer to build another, 
eliminates prototype building 
and attains a degree of reliability 
once regarded as only 
theoretically possible. 


A technician follows the 
wiring diagram produced by the 
Univac Scientific. This 
application of mechanized design 
greatly facilitates the production 
of reliable automatic data 
processing equipment. 


A significant achievement of 
mechanized design is the 
BOGART computer, produced 
by Remington Rand Univac, for 
the U.S. Navy. Intensive 
preliminary testing of the pro- 
jected system made it possible to 
reduce the size of the computer 
while materially increasing its 
reliability through the use of 
transistors and printed circuitry. 


Control and data systems developed by the Remington Rand Univac 
Military Division include: 

ATHENA, the Ground Guidance Computer for the U.S. Air Force 
ICBM TITAN. 

TACS AN/ TSQ-13 (Tactical Air Control System for the 

U. S. Air Force) 


From the REMINGTON RAND UNIVAC 


M ilitary 

D 1V1S10T) 
Mechanized Design Dramatically 
Speeds Development and 


/ncreases the Reliability of New 
Data Processing Systems 


Remington Rand Univac was the first to 

apply the concept of mechanized design 

to computer development. By using the Univac 

Scientific computer, the design of a projected 

system can be fully simulated and proved 

thus avoiding the expensive, time-consuming 

process of prototype building. 

[his important technique has already 

made indispensable contributions to the 

development of such systems as the Univac 

LARC and Athena and the Univac Advanced 

Navy computer. Mechanized design has 

significantly aided Univae scientists and 

engineers in attaining the farthest limits of 

reliability, even under the most demanding 

environmental conditions. 

The Military Division’s tradition of excellence 

is firmly established by a distinguished series 

of defense systems. Mechanized design is 

another example of the outstanding capabilities 
which Remington Rand Univac can 
bring to bear on the development and 
production of complex computer 
equipment for military applications. 


mivad 
UNIVAC® 


Hlemington Htand 


BUININ Ze 


‘elh Ab-SL@h, EOL. y Y RAN 


Univa Park 


BOMARC Computer for the U. S. Air Force Target Intercept Program 
SEA SURVEILLANCE SYSTEM FOR THE U. S. NAVY 

AN /USQ-20 (Advanced Computer for the U. $. Navy) 

Additional information describing capabilities and experience or 
career opportunities may be obtained by writing to Remington Rand 
Univac at the above address. 





AERO PRODULTS, INE. 
PUTS A DAMPER ON 
AIRCRAFT HAZARDS! 






































CLEMCO AERO PRODUCTS tab and flutter dampers 
ore used on the CONVAIR 600 ond 880. 


TAB DAMPERS 


The Clemco Aero Products Tab Damper is used on the 
flying tabs of the world’s fastest commercial jet liners 
where it serves the important function of flutter preven 
tion 
The important requirements of this application are low 
static friction, a linear damping constant, zero lost motion 
and relatively high dynamic stiffness. All of these re 
quirements must be met through a temperature range 
of + 160° F. to -65°F 
The Clemco Aero Products design meets these sqgpine 
ments with a rotary hydraulic damper with a self-con 
tained accumulator and thermal compensation. 
Specifications are as follows 

Maximum static friction 1.5 inch-Ibs. at -65° F 

Damping constant up to 150 inch-Ib. /rad /second 

Travel +40 

Limit load 660 inch-Ibs 

Dynamic stiffness 52,000 inch-Ibs. /rad 

Fluid MIL-H-5606 

Weight 2.77 Ibs 

Coupling Provision 4” diameter involute 

serration Per NAS542-64.31 

The damper has undergone more than a million cycles 
of oscillation at +14° amplitude, at a rate of 25 CPS 
and extensive thermal cycling with no evidence of dete 
noration 
The characteristics of low static friction, low inertia 
high dynamic stiffness and linear damping, obtainable 
in this basic design, suggest its use in many applications 
where mathematically idealized viscous damping is de 
sirable 
Designs to meet your specific application will be sup 
plied on request 








A Rudder — 4 Flutter Dampers — 2 Tob Dompers 
B- Elevetor — 3 Flutter Dampers — 2 Tob Dompers. 
C- Elevotor — 3 Fiutter Dampers — 2 Tab Dompers. 
D - Aileron — 2 Flutter Dompers — 2 Tob Dompers. 
EB - Aileron — 2 Flutter Dompers — 2 Tob Dampers. 


FLUTTER DAMPERS 


The Clemco Aero Products Rotary Flutter Damper is 
used on the control surfaces of the world’s fastest jet air- 
liners as well as on many high performance military air- 
craft 
The primary advantages are space conservations, low 
static friction and maximum overall system rigidity per 
pound of structural weight 
Space conservatzon is achieved by hinge line installa 
tions. Low static friction is a necessity for proper opera 
tion of a control system and is achieved by having the 
friction of the dynamic seals acting on a moment arm of 
approximately one-half inch 
Maximum system rigidity is attained by spanning a 
minimum amount of structure between the damper termi 
nals. Since energy dissipation is limited by system rigid 
ity, great savings in structural weight can be achieved 
by the use of rotary dampers 
The Clemco Aero Products Flutter Damper is a self- 
contained, temperature compensated, rotary hydraulic 
damper with integral shaft and housing vanes, and a 
visual fluid lev« licator 
Three basi now in production and have been 
fully qualified 

Max. D Dynamic Coupling 

Const Stifiness Angular Serration 

Dia in-lb/r n-lb/rad Travel Diameter 
1.50 163,000 + 30° 875 
1.75 3.5000 +35 1.00 
2.00-1 2 345,000 +35 11, 
2.00-2 2 300,000 +475 1% 
ping constants are at +160°F.. and 
can be increased lesired at lower temperatures. The 
length of all Ss approximately 7” and the static 
friction approximately 6 inch-] 
Dampers with charactoristics other than the above can 
be supplied with a relatively short lead time 
Although these units were developed for flutter preven- 
tion, the stringent requirements of this application quali- 
fy them for use wherever a quality damper is required 


All maximum 


YOUR NEXT DESIGN CAN BE 31%, LIGMTER IN STRUCTURAL WEIGHT WITH 
CLEMCO AERO PRODUCTS ROTARY ACTUATORS AND TAB AND FLUTTER DAMPERS. 


Write for complete Clemco Aero Products folder to 


LLEMLE 


AERO PRODULTS, INE. 


15225 South Main St., Gardena, California 
FAculty 1-5630 * DAvis 3-9272 * Teletype CPT 6093 
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B Twin 4300 hp electric motors 
C  Tire-on-tire test unit 
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320-mph “runway” highlights new $2-million test 
facility to create 1970's tires today 


Housed in « 9375-sq.-ft. building specially designed to 
accommodate the most advanced concepts in dynamometer 
technology, Goodyear’s giant new 
record-breaking speed by two 
8600 hp with maximum torque of 
a tire under rated load from 





Simulated takeoff and taxi loads of over 80,000 ibs. can be 
imposed on tires 16 inches to six feet in diameter. 
Opposite end of motor shaft drives unique “tre-en-tire” 
test unit which appraises new materials, designs and con- 
structions at top speed of over 500 mph! 
All four test units of the machine can aiso be operated inde- 
ly at any desired load or speed. Tires can be pre- 
to 800°F to simulate effect of supersonic flight. Yaw 
up to 15° can be provided as well. 
Precise control of all operations is afforded by compiex 
electronic instrumentation, both automatic and manual. 
Electronic programmer, following taped instructions, pro- 
grams tests which are recorded and monitored vin closed- 
circuit television for safety. 
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Goodyear’s new $2-million dynamometer system qualifies aviation tires up to 320 mph... 
advances research frontier to 500 mph...accelerates from 0 to 300 mph in 18 seconds... 
simulates all tire operating conditions...meets all test demands in view till 1970! 


Next time you watch a 20-ton Mach 2 jet screaming off a 
runway at over 250 mph—or a huge 150-ton jetliner grace- 
fully settling in at nearly 150 — recall this fact: The fate of 
precious lives and multimillion-dollar planes rides on the 
stamina of their tires — and basically they're only rubber and 
fabric! 


The Race to Keep Pace 


Few years ago, building an aircraft tire, while demanding 
enough, did not stretch to the limit an engineer's compe- 
tence, the endurance of rubber and fabric, or the capacity 
of current testing facilities. (And S50 years ago, when 
Goodyear built the first airplane tire, replacing runners used 
by the Wright brothers, the tire barely got warm on the job!) 


Suddenly, however, the Jet Age turned on the heat. Landing 
speeds jumped from 120 mph in 1945 to 200 mph in ‘55 
with 300 mph coming up. (At 250 mph a tire can flex 
12,000 to 16,000 times a minute!) Pressures zoomed, too 
from the 1945 level of 120 psi to 400 psi today. ( Potential 
energy in a B-52 tire under load could theoretically drive a 
golf ball into orbit!) Planes put on weight at a frightening 
rate—today each pound of tire must carry nearly 400 pounds 
of airplane! Yet tire size is strictly limited by available 
stowage space in the plane. 


Goodyear engineering talent kept up with the scorching pace, 
to be sure. For the most part, so did materials, although 
we're constantly experimenting with new types. Far down 
the runway, however, were the industry's test facilities essen- 
tial to design, development and qualifying new tires. None 
was equal to the job of accurately duplicating high-speed 
landings; none could simulate takeoffs or taxiing 


No Ceiling on Specs 
But the job got done 
regularly 


Even though new specifications 
kept breaking through “unbreakable” ceilings, 
Goodyear consistently came up with major advances to 
exceed the ever-stiffer specifications. Some examples: 
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First tubeless tires specified for commercial airliners 
First low profile tires to meet USAF high-speed specifications 
First sidewall-inflation airplane tire 
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never-before-achieved level of quality con- 
that every Goodyear tire incorporates only 
rade materials, is manufactured to the high- 
This program is now in effect. Its cost is 
price of perfection was never low. 


industry's most advanced testing facilities, 
valuating tires for high-performance aircraft 
tomorrow—and the foreseeable future! The 
iltistage dynamometer you see on the fac- 
the answer—Goodyear’s answer to the press- 
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Goodyear Funds the Future 
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Bart Kelley, Vice President, : h, 
, is perhaps most : hg X , here conducting 
responsible for superiority ary ‘ .. : checks, is only one of 31 
of Bell design. With Bell since ein rf separate technical groups 
1941, Kelley led evolution 3 ;' assigned to 7 major development 
of its most famous models. 3 F ; sections. Bell conceives, builds, 
> perfects all its own craft. 


Helicopter men call the Bell the one that taught them 


all. Here’s the place where we teach the Bell. Fifty-five acres -=p——{ 


big, and three thousand workmen strong, this efficient the world’s most 
' ; P ‘ Fi F 4 rpe rience d he licopte r 
complex was designed and built for the making of one thing: 
BELL HELICOPTER 
CORPORATION 
aboard a Bell helicopter, remember: before it rolled through our Fort Worth, Texas 
Subsidiary of 
doors it was the safest, most versatile vehicle, air or BELL AIRCRAFT CORPORATION 


the best helicopter in the world. Next time you step 


; : ... tn its 25th year 
ground, that men can build. Among helicopters, the teacher. ; 
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you needa round hole, 
a square hole or a hex 
hole for the hollow parts you man- get extra strength from the fo: 
ufacture, you can eliminate costly quality and spiral grain flow of 

machining operations. Start with ry pierced tubing. And becaus: 
Timken® seamless steel mechanical target the process to your end -- 
tubing and your first step will be you're assured superior quality 2 
finish grinding. uniformity in your products 


iP 
With a special cold working For more information on oD 
operation, the Timken Company Timken seamless steel tubing 3 
can supply you a variety of shapes save you time and money in all 


No matter. Whether ? and sizes of high qu hollow parts, write: The Timken 
: ity alloy steel in Roller Bearing Company, Steel and 


common analyses. ¥ lube Division, Canton 6, Ohio. 
, Cable: ‘“‘TIMROSCO”’. Makers of 
[Tapered Roller Bearings, Fine Al- 
loy Steel and Removable Rock Bits. 
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*This is hydraulic output horsepower at 3000 psi 


The above table is important to anyone concerned with the selection of 
hydraulic pumps for future air or space vehicles. Note particularly the 
horsepower-to-weight ratios for both rated and limited life speeds. These 
are the highest known available at this time. 

But highest hp/Ib is only one of many advantages offered you by the 
new Vickers advanced design variable displacement pumps. Developed to 
meet the requirements of the new MIL-P-19692 specification, this new series 
has volumetric efficiencies of 96% to 98% over a pressure range of 500 to 
3000 psi . . . and has 4000 psi continuous operation capabilities. These 
pumps have faster response and improved contamination resistance; they 
have practically the same envelope as constant displacement units of equal 
output. The first five sizes are now being integrated into advanced aircraft 
and missile systems; the two larger sizes are in the development stage. 
Write for Bulletin A-5233 for additional information. 


VICKERS INCORPORATED 


DIVISION OF SPERRY RAND CORPORATION 
Aero Hydraulics Division — Engineering, Sales and Service Offices: 
ADMINISTRATIVE and ENGINEERING CENTER—Department 1462 © Detroit 32, Michigan 
TORRANCE, CALIFORNIA—320!1 Lomita Bivd., P.O. Box 2003 © Torrance, Calif. 
Aero Hydraulics Division District Sales and Service Offices: 


Albertson, Long Island, N.Y., 882 Willis Ave. « Arlington, Texas, P. O. Box 213 
Seattle 4, Washington, 623 8th Ave. South * Washington 5, D.C., 624-7 Wyatt Bidg. 
Additional Service facilities at: Miami Springs, Florida, 761 Plover, P. O. Box 646 
TELEGRAMS: Vickers WUX Detroit * TELETYPE “ROY’ 1149 © CABLE: Videt 
OVERSEAS REPRESENTATIVE: Vickers Incorporated, Administrative and Engineering Center, 
Detroit 32, Michigan 


Engineers and Builders of Fluid Power Equipment Since 1921 





Variable Hydraulic Motors using the Advanced Design 
Series concept are now under development. 
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EDITORIAL 





The whole truth of Francis Gary Powers’ 1,400-mi. 
penetration of the Soviet Union in a Lockheed U-2 on 
a Central Intelligence Agency mission of photo and elec- 
tronic reconnaissance has not yet been told. It may 
never emerge from the welter of official lies pouring from 
Moscow and Washington. 

Nevertheless, there are some points that have already 
emerged from this adventure that are worth examining. 
Let us start with the fabrications that have been bull 
roared from the rostrum of the Supreme Soviet by Nikita 
Khrushchev because they reveal much about his fears 
and problems over the current state of the world 

Mr. Khrushchev’s most blatant lie is his statement 
that the U-2 was hit by a Red Army anti-aircraft missile 
at an altitude of 65,000 ft. near Sverdlovsk after it had 
penetrated the air defenses of the Soviet Union for 
some 1,400 mi. This lic was necessary because the citizens 
of the USSR could understandably grow uneasy over 
the admitted ability of the U-2 and other specialized 
aircraft to penetrate Soviet airspace consistently with 
impunity. The spectacle of Soviet air defense system 
futility for the last four years in trying to stop these 
penetrations must provide a chilling counterpoint for 
Soviet citizens to the bellicose blustering of their leader 
over the aggressive strength of his military power 

The fact is, and Mr. Khrushchev undoubtedly knows 
it, that Powers’ U-2 had an engine flameout at the 
altitude that it and other U-2 aircraft cruised safely 
beyond the reach of the Soviet air defense system. The 
flameout forced Powers to descend below 40,000 ft. 
where the denser atmosphere made an attempt to re- 
start his jet engine feasible. Either Power failed to 
restart his engine or his plane was damaged at this rela- 
tively low altitude by the Red Army missile men to 
whom Mr. Khrushchev awarded medals 

Another obvious lic was used to bolster this originally 
false claim for the Soviet air defense system. A picture 
of some badly battered scrap from an Aeroflot Tu-104 
crash near Sverdlovsk last February was officially released 
by the Soviets labeled as the U-2 wreckage to convey an 
impression of terrible damage wrought by the anti-aircraft 
missile. When this fake was exposed by Lockheed’s U-2 
designer, C. L. “Kelly” Johnson, the remains of the gen- 
uine U-2 were finally produced for an exhibition in Mos- 
cow’s Gorki Park. 

Further contradiction of the missile hit scored at 
65,000 ft. was the Soviets’ own claim that they recovered 
most of the U-2 photo and electronic reconnaissance 
equipment in good condition, were able to examine the 
cockpit ejection system in detail and to retrieve miscel 
laneous gear from the cockpit intact. 

Mr. Khrushchev has good reason to worry about the 
ability of the U-2 and other aircraft to skim over his 
huge air defense system. For it must come as a real 
shocker to Soviet citizens, fed a steady diet of propaganda 
on the superiority of Soviet military might, to hear the 
admissions from Mr. Khrushchev and Andrei Gromyko 
that these U-2 flights have been going on successfully for 
at least four vears. The Soviet citizens must wonder, if 
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Lockheed U-2 Over Sverdlovsk: 


this is true, how much credence they can place in the 
assurances they receive from Mr. Khrushchev that 
manned bombers are obsolete and cannot penetrate the 
Soviet air defense system. Even if his claim of a missile 
hit at Sverdlovsk was true, how does Mr. Khrushchev ex 
plain a 1,400-mi. penetration from the Pakistan border 
to the Urals? 

It is obvious that Mr. Khrushchev does not really 
believe his own clairns about the difficulty of manned 
bomber penetration into the USSR because he has been 
pushing a gigantic expansion of his air defense system 
for the past several years. This includes new improved 
surveillance, and ground control intercept radar, passive 
detection systems, new interceptors and a tremendous 
program of new anti-aircraft missile installations around 
key military and industrial areas. If Mr. Khrushchev 
really believed the Strategic Air Command B-47, B-52 
and B-58 flect of manned bombers were as ineffective 
as he publicly blusters, he would hardly waste the vast 
resources that he has and is still putting into his air de- 
fense system. 

Nor is Mr. Khrushchev telling the truth when he 
announces that the Soviets have switched completely 
from bombers to ballistic missiles and that they no longer 
are producing or developing or exercising bombers 
because they are obsolete for modern warfare. The USSR 
is still producing long range jet bombers, although at 
far from maximum possible rates. It is developing new 
supersonic bombers and a nuclear-powered bomber and 
it is exercising its current operational jet bomber flect at 
an accelerated rate in long distance Arctic 
Mr. Khrushchev would like us to believe his lies on the 
future of the bomber in the Soviet arsenal. This belief 
already started, toward 


missions 


would encourage the trend, 
cutting back our own air defense system 

Mr. Khrushchev is also ignoring some pertinent facts 
when he stresses the “provocative” nature of the U-2 
flights. The Soviet espionage system in this country has 
been exposed in many aspects of its hydra-headed opera 
tion. The record from the atomic secret snitching of 
Klaus Fuchs to the cozy Brooklyn espionage nest operated 
by the Soviet Col. Abel has offered ample provocation 
for anything this country cares to make of it 

The Soviets are fighting the reconnaissance war with 
every method at their disposal all around the periphery of 
the Iron Curtain, cutting transatlantic cables off New 
foundland, grappling for Caesar anti-submarine warfare 
stations, fishing, for nose cones off Ascension Island, moni 
toring the Atlantic Missile Range communications, 
shadowing Polaris submarines and conducting electronic 
reconnaissance on our frontiers by trawler, submarine and 
aircraft. The Soviets do not require deep penctration of 
the United States for photo reconnaissance because of the 
availability of this information from public sources and 
their espionage system. Their prime need is for elec 
tronic intelligence and this they are gathering with every 
means at their disposal 
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A Study in Fabrication 


When we turn to the record of our own government 
agencies involved in the U-2 adventure the record of 
deliberate falsification is equally bad. The series of inter- 
agency bungles gives us a queasy feeling over what might 
happen in a real emergency with survival or defeat 
hinging on the speed and acumen of the official reaction. 

First, there are the ivory tower researchers of the old 
NACA now with NASA who had their hard-won repu 
tation for scientific integrity shredded overnight by the 
exposure of their role as unwitting dupes of the Central 
Intelligence Agency. They saw no reason to sniff sus 
piciously at an offer of a free research program for high 
altitude weather and gust loading research from the 
military. This bailment of military aircraft to NACA 
was traditional, since NACA had no budget of its own 
for this purpose. NACA wrote the test program require 
ments, sporadically got back data from missions executed 
according to its specifications and apparently never did 
much analytical research into the geographic locations 
of the U isolation of the agency from any 
contact with their personnel. NACA, and later NASA, 
dutifully published three technical reports in four years 
on this work and worked happily in the traditional role 
of the piano player in a bagnio who was never told what 


2s or the 


was going on upstairs. 

This coupling of CIA (which Washington wags are 
now saying stands for Caught in the Act) with NASA 
in an international espionage venture will badly damage, 
if not altogether destroy, the fine foundation NASA was 
organizing for international cooperation in the scientific 
exploration of space. NASA can hardly blame foreign 
nations already solicited in this program for inquiring 
as to how much of a tracking station, launching site or 
payload instrumentation is earmarked for CIA missions 
Nor can they be blamed for politely declining to take 
a chance with an agency that apparently doesn’t know 
all it should about its own activities 

This damage to NASA's scientific integrity may count 
for little in the calloused calculations of CIA super 
sleuths, but it will do irreparable harm in the interna 
tional scientific community where this country has many 
of its staunchest friends. 

Second is the spectacle of the State Department turn- 
ing a complete slow motion somersault from the flat 
lie that “there was no deliberate attempt to violate the 
Soviet airspace and there never has been,” to a mousy ad 
mission that there might have been such flights but that 
they “were not authorized by’ Washington,” to a final 
complete admission that the U-2 penetrations were in 
fact an integral part of U.S. national policy. What the 
State Department can command as a credibility factor 
in future roles as a U.S. spokesman will be interesting 
to see. 

The official U.S. policy as finally stated by President 
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THERE’S A TAKEOFF 
IN THAT RUBBER BAG 


Douglas Aircraft engineers wanted to store pressurized air for 
emergency jet engine starting on the DC-8 overseas model. 
Rather than using valuable space inside the aircraft, they 
came up with the novel idea of storing air in the cavity in 
each main landing gear strut. 

B. F.Goodrich fabricated leakproof strut liners which hold 
the air, and protect the metal from moisture. Special rubber 
provides the ultimate in long life. In service, each bag is 
charged to 3000 pounds per square inch, enough to provide 
energy for two engine starts. 

Fabricating rubber to meet unusual requirements fits right 
in with B.F.Goodrich experience...from strut liners and fuel 
tanks to vapor barriers and De-Icers. Whenever you have a 
problem that rubber know-how can solve, check with BFG. 
Write B.F.Goodrich Aviation Products, a division of The 
B. F.Goodrich Company, Dept. AW-5C , Akron, Ohio. 


B.EGoodrich 


aviation products 
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In the Front Office 


William L. Rogers, vice president-Azusa 
plant, Aerojet-General Corp., Azusa, ¢ alif 
William T. Smither, general manager of 
Hawthorne, Calif 
Mr. Smither, a company vice president, also 


Servomechanisms, In 


ontinues as mgnager of the Los Angeles 
Divi 
William T. Snebold, president and chief 
executive officer, Linair Engineering, In 

Inglewood, Calif 

FE. Earl Milner, Jr., president and a di 
tor, Electrol, Inc., Kingston, N. Y 

G. Barron Mallory, president, P. R. Mal 
wv & ( in Indianapolis, Ind., su 

ding Joseph E. Cain, now co-chairman of 
1¢ board 


Noah Dictric 


mon 


had t Transval EF] 
p., El Segundo, Calif. Mr. Di 
hairman and d tor of Houston 
ir] Cory 
Herman Fialkov, a director, Dorne and 
Marg I Westbury, N. Y. Mr. Fial 


' 
gou 
t f General Transistor 


( 


Corp 
Dr. Fr 
] 


anklin FE. Lowance, president, Ad 
Technology Corp., Santa Barbara 
f } I lary lectrons ( 
nunicat ’ In 
A. M. Rochlen, vice president, Hill and 
Knowlton In Lo Ange les, Calif Mr 
Rochlen, vi sident of Douglas Aircraft 
Co. before retiring, will continue as special 
consultant for Douglas 
Zeus Soucek, vi president of Grand 
Central Rocket Co.'s Eastern Region, Wash 
ngton, D. ¢ 
E. Fred Buehring, a vice 
Aircraft Corp. and division manager of 
lemco Overhaul & Acrosystems, Green 
ville, Tex 
Robert H. Garretson, executive vice pres 
nt, Consolidated Electrodynamic Corp 
idena, Calif 1 subsidiary of Bell & 
ell Co 
John FE. Koster, ex ¢ vice president 
Interstat I-ngineering Anaheim 
Calif 
Ernest A. Cutrell ic of the nation 
ng rit n development of all 


president, Tem 


transport aircraft 

n nsultant firm of 

R. Dixon Speas Associates, Manhasset, N. ¥ 

Robert O. Bullard, president and 

reneral manager, Electronics and Instru 

entation D on, Baldwin-Lima-Hamil 
m Corp., Waltham, Mass 

Stewart, vi president-cus 


George Cc 
omer rel Air Logistics 


relations and contract 
p., Pasadena, Calif 
Asa E. Snyder, executive vice president 
SI Technical Center, Pompano Beach, 
Fla., a division of U. S. Industries, Inc 
R. Harvey Whidden, executive vice presi 
lent-marketing, Bulova Watch Company, 
Inc., New York, N. ¥ 
Capt. Paul J. Burr (USN, ret.) has been 
appointed Technical Services Director of 
the Institute of the Aeronautical Sciences, 
New York, N. Y 
P. G. Smith, executive vice president, and 
Donald E. Butler, vice president-sales, Royal 
Jet Division of Royal Industries, Inc., Al 
hambra, Calif 
(Continued on page 149) 
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INDUSTRY OBSERVER 


> Launching complexes at the Pacific Missile Range, Calif., for Air Force’s 
Midas and Samos polar-orbiting onnaissance satellite systems are almost 
complete. One is now being checked out with a “whalebone” test 
vehicle in place; the other is approximately 90% complete. The two Atlas- 
type pads are designed to take either Samos or Midas interchangeably. 


need R Projects Agency's Transit IIA probably 
least th. ARPA-Army Signal Corps delayed 
repeater communication irier IA is now scheduled to be 
launched on Julv 15. Date f t ITB is now set for Nov. 1 


© Launch of Navy-Adva 


will be postponed by at 


P Areas of engineering specialization assigned to the seven Mercury space 
pilots when they first began tr e will determine which one rides which 
flight in capsules boosted by Redstone and Atlas missiles. Flight training 
program and orbital flight pro 1 will be divided into missions aimed at 
special checkout of guidance an itrol system, recovery system, navigation, 
life support system, ctc 


> Adop tem for parts used in U. S. lunar 
pa load DCI t ’ to scavenge parts for construction 
ind vair from bot! SSR pay] vads is being considered by 


tration’s Jet Propulsion Laborator 


tractors have agreed to a new Air Force 
tractor-initiated research programs which 
wainst defense production (AW Feb. 
hed to date, Air Force will allow con- 
tractors to charge off 40 to 70 f research program costs, with companies 
underwriting 60 to 30° of the total. Sharing ratio varies with individual 
companies and their program General Electric, International Business 
Machines Corp., North American Aviation and Republic Aviation were 
among the first to sign. 


P At least nine major defens: 
program for sharing the cost of 
previously could be charged off { 
22, p. 29). Under agreements 


> Construction of a steerab radar telescope powered by a multi- 
megawatt transmitter for ast tudies of the solar system has been 
proposed to ral govert by Stanford University and Stan- 
ford Research Institute has certain advantages over radio 
istronomy because it doe 


llowever, it 


} ++ 
the 


pon radio energy emitted by stars 
omplementary, rather than com- 
3 ble antenna to date is the 600 ft 
being built at 5 e, W. Va., by the Naval Research 


nd plan 
petitive 
radio tel 
Laborator\ 


> Competition for GJQ-9 ground checkout equipment for the Douglas 
Skybolt air-launched ballistic missile and North Ameriean Aviation’s Hound 
Dog penctration missile (AW May 9, p. 23) has been won by Bendix. 
Equipment will be built at Bend l'eterboro, N. J., facility. Initial order 
is for two development units and |4 production sets. 


Safety procedure worked trategic Air Command to ensure that 
no one man can trigger i-warheadfitted ICBM includes a 
provision for placing two fir tons on opposite walls of the control 
room. Buttons must be push neously, Another of the number of 
safety factors built into the sures that the warhead will not be 
ictivated unless it experien ty loads on re-entry that have been 
calculated in the plotted tra nting a possible nuclear detonation 


in friendly territory 


> First Northrop T-38 Talon supersonic trainer is scheduled to be delivered 
to the USAF Air Training Command's Randolph AFB, Tex., in January, 
with the first operational planes going to Webb AFB, Tex., in July, 1961. 
Production plans currently call for a total of 744 T-38s, with 69 funded in 
Fiscal 1960, 144 in Fiscal 1961 


> Eglin AFB, Fla., has been 
ment versions of the Douglas Sk 


USAF as the test site for develop- 
iir-launched ballistic missile. 











To the moon and back and wherever missiles fly. Librascope 
computers deliver ready answers for in-flight control ® guidance, 


optimum trajectories, impact prediction, data reduction and 


by environmental extremes...and they will automatically and continuously 


check their own built-in accuracy. The compact size, minimum 
weight and performance of Librascope missile computers have 
earned them important roles in our conquest of space. For infor- 


mation on how Librascope advanced computer capabilities can answer your 


analysis. Throughout flight ... Librascope missile computers are uninterrupted 


particular needs, write to Librascope, 808 Western Ave., Glendale, Calif. 
= Librascope, A Division of General Precision, Inc. ® For information on 


engineering career opportunities, contact Glen Seltzer, Employment Mgr. 


computers that pace man’s expanding mind 








NASA Biomed Plans 


Public Relations Policy 


USAF Missile Concern 


AVIATION WEEK, May 16, 1960 


Washington Roundup 





National Aeronautics and Space Administration is assuring Congress that it will 


not duplicate the military services’ work or facilities in space medicine. 


Randt, chief of NASA’s Office of Life S 


quarters staff of 16-18 highly qualified prof 


Dr. Clark 
says he plans to build a small head- 
ionals this year. 


neces 


Randt says NASA will stick to basic research and won’t duplicate the services’ 


applied research in the bio-technology ficld 
taff to keep current on research. 


research center to permit the headquarter 


Space agency plans a small life sciences 


NASA plans to hold meetings of 30-35 experts in space bioscience within the next 
month or so to discuss improvement of bioscience experiments in space. Group will 


try to find better ways to use payloads 
loads aimed primarily at biological exper 


in space vehicles. It also will plan pay- 


Human factors expert Alfred M. Mayo will join NASA this month as assistant 


director for bio-engineering in the Office of Life Science Programs. 


chief, equipment and safety research, for | 


Mavo currently is 
glas Aircraft Co. 


Dr. Cornelius A. Tobias will join the space agency life sciences staff about Sept. 1. 


Dr. lobias has studied the effects of rac 
University of California 


National public relations policy on key 
not NASA, with Brig. Gen. Andrew J 
Latest Goodpaster idea is to bounce a tay 
off the Project Echo communication 
use of space, but plans have changed 


n humans. He will be on leave from the 


space shots is being set by the White House, 


ipaster, staff secretary, playing a key role. 

ded message from President Eisenhower 

itellite. Original tape stressed peaceful 
2 incident. 


USAF’s Operation Cherrytree, originally scheduled last month at Maxwell AFB, 


will now be held May 18-20 at Andrews AFB. 


Air Force commanders a chance to tak 
production programs over the next decax 
mine the hard core of the USAT 


weapo! 


Purpose of the meeting is to give top 
ok at weapon system development and 
\W Apr. 4, p. 25). Conference is to deter- 
ture over that period 


Soviet air force commander Chief Air Marshal K. A. Vershinin and nine top aides 


are scheduled to tour key USAF installations 


group will attend the Armed Forces Da 
that will include Tactical Air Command 
sile Test Center at Cape Canaveral and St 


n a cross-country tour of the U.S. Soviet 
it Andrews AFB, then leave on a tour 
yuarters at Langley AFB, Air Force Mis- 
Air Command base at Ft. Worth, Tex. 


Air Force is concerned over its lack of ballistic missile assembly, test and launch 


capability. USAF has relied on contract 

development launches. Contractors 

and training activities at operational b 
Major Air Force effort to increase its 

gram. USAF may try to assume the a 

program 


Special House group is evaluating th 


committee of the House Appropriatior 
questioned ANP progress when it apy 
USAF’s share in the program. Men 
closed hearings on ANP are: Reps 
(D.-Calif.), Louis C. Rabaut (D.-Mich 
(R.-N. Y.) 


Russians apparently recovered the caps 


landed on Spitsbergen. Re-entering « 
three Norwegians An intense search of t 
were signs that it had been found and « 


handle these functions in research and 
d as an important supplement to test 


ypabilities may come in the Dyna-Soar pro- 
test and launch roles in the boost-glider 


sircraft nuclear propulsion program. Sub- 
mittee was established after that group 
the $75 million Fiscal 1961 request for 
the special subcommittee now holding 
Mahon (D.-Tex.), Harry R. Sheppard 
F. Jensen (R.-Iowa) and John R. Pillion 


ile ejected from Discoverer II last year which 


nd parachute were seen and located by 
nding area produced no capsule, but there 
to a nearby Russian colony. 


Descending capsule should have been easy to see from the Soviet colony, but the 


Russians denied any knowledge of it when asked. 


the capsule south of Kodiak, Alaska, f 


and a programing error fired the retro-1 


Discoverer II was supposed to eject 
ry near Hawaii. A minor malfunction 


rematurely. 


Senate Defense Appropriations Subcommittee is scheduled to complete hearings 


on the defense budget this week, then m 
sions. Senate version of the budget i 
Office report on Air Force management of 
go to Congress this week . . . Aviation 


nto closed meetings to make its final deci- 
ted by June 15 . . . General Accounting 
ts ballistic missile programs is scheduled to 
mmittee of the Senate Commerce Com- 


mittee will begin hearings this week on proposed authority for the CAB to limit the 


type and extent of service in air carrier certi 


hcates. 


—Washington Staff 
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U. S. to Continue U-2 Flights Over Soviet 


‘Rocket’ boast 


of Russians largely discounted; 


loss of plane attributed to flameout of engine. 


Washington—United States will continue manned reconnaissance flights 


over the heart of the Soviet 


Union despite Russian retaliation threats until 


an effective surveillance satellite system becomes operational and/or an arms 


inspection agreement is reach 
Che decision to continue s 
1956 at least, followed in the 
high-altitude reconnaissance a 
in the Ural Mountain region 
It also was a public l 
Khrushchev’s boast that the 
“rocket” while fiving at an a 
“rockets” could destroy Strate 
Ihe U-2, piloted by Fk: 
Powers, a civilian 
Lockheed Aircraft 
perienced a flame: 
Whitney ]75-P-13 turbo) 
its 


ft 


maximum 


Ihe aircra 
37.000 ft 
when last 
made 
U-2 
down to 

At thi 


} 
tii 


cngimn 
+} 


lower 
cepted br 


ground-t 


Several Versions 


] , ist 
aircraft ay 
sions over 

Other 
nalss 
ft. using exotic fu 
the past five vear 


frame 


Ince 


ind a 


Phes 


n-based 


supersonic alt 
} } 


boron and hvdroge 


proved practical for specialized mi 
the turl 


those wher 


ethauled 


particularl 
engines 
hours of running time 

Cost and handling probler 
generally prevented the ad 
these f operati 
within the 

There 
U-2, whose subsonic airframe is 
by Mach number effects to an 
of approximately 100,000 ft 

While the U-2 
Soviet Union was powered by 
engine, carlier 
by a version of the lower-power 
& Whitney J57. Range and ; 
performance also probably hav 
substantially boosted since th« 


an be ifter 


for wide 
Air Force 


several v« 


} 
ucis 


ilso iT¢ rion 


downed 


versions 
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mdication 


Ititude of 65,000 ft 


fuel 


wcr'c D wered 


ed 

uch flights, which have been under way since 
wake of the May | crash of a Lockheed U-2 
ircraft 1,400 mi. inside Russia near Sverdlovsk 


official disbelief in Sovict Nikita 
a single anti-aircraft 


of U.S 
U-2 had been downed by 
ind his boasts that similar 


\ir Command’s bomber force. 


through structural 


improvement 
weight of earh 
slipper tanks on 
including 995 
nks, weight 
carried inter 
cCTuIsIng 
460 mph. true ai 
/p speed is 500 mph 
ing span, as given by 
‘ 


SO ft.: length, 49 ft., 


re ports the 1 ng< 


1) stat t] 


mi Wi 


ind about 2,600 mi. wi 


ngures are 


ba ed on ha 
reserve on letdown 
ntlv w 


fl 


ippar 
d U-2 
ha 


ight and tra 
m1 ifs 3? 


uitial per 
in border on 
Stalinabad w 
I I vura 
the Che 
rouble 
U-2 downed near 
ding to Soviet source 
with extra fuel tanks, 
un Peshwar, Pa 
that would 


in 3,000 mi 


lam, pa 
ir ibinsk 


ipparently deve 


ire 


] 
ing yute fr 
B do, Norw i\ 


1 
1 more th 


Main Checkpoints 
Main « 


to have been 

e Large rocket launching complex 
I'vura Tam just east of the Aral Sea to 
monitor launching: 
coincide with 


heckpoints on the flight w 


whicl 


the 


iTl\ space 
to 


celebration 


might be made 


Soviet Mav Day 


ver tl © Industrial complex at Sverdlovsk to 


report on the status of the new missile 
defense installation there which ha 
hemispherical, domed launch points 
rather than the herringbone pattern of 
the older Russian ground-to-air missile 
that resemble U.S. Nike installa- 


» 975 


d Pratt 
iltitude 
e been 


initial site 


tions. Vice President Richard M. Nixon 
reported seeing these domed sites, 
dubbed “‘House of David” by the U.S.. 
at Sverdlovsk during his 1959 visit 

@ Archangel and Murmansk, both of 
which house large bases for the Sovict 
Soviet 


long-range 


vy and air force submarine, 
uit defense 
forces all have numerous installations in 
of these 


ture 


and bombing 


the two cities 
the Soviets 


the 


vicinity 
First pic released by 
in their propaganda barrage over 
incident and purporting to show the U-2 
Sc¢ p st} 
Clarence | 


pr 


were quickly dis 
Kelly” John 
ident who had 
been charged with the aircraft's 
After a study of 
photographs, which showed a heavily 
urcraft, Johnson said not 
uld identified a 
lightweight U-2 and 


tructure 


wreckage 
credited by 


on, Lockheed vice 


thorough 


he ] mging 
that the 
that 
definiteh 


d cly wer 


f heavi 
hn 


ae 
was that of an ol 
28 Beagle light bomber 
which wa 


luding 


said the wrt kage 


skepticism, 
ther quarters, ine 

prompted the So 
relative 


exh DI 


emains of a 
rcraft at a publi 
Gorki park and 
Lockheed ofh 


raph 


requcnt 
20,000 ft 
rocedure 

the aircraft used in this 
ire paid for by the Air Force t 
out on bailment to NASA for specifi 
periods of time. This practice has been 
used for many vears by both Air Force 
and Navy to support NACA programs 

The Air Force originally purchased 
the U-2 for a joint USAF-Atomi 
Energy Commission high altitude radia- 
tion detection research program. The 


1956, 
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project, however, was conducted on a 
sporadic basis, and some of the aircraft 
were baled to NASA for its weather 
research program during slack periods 

The Air Force Weather Service acts 
is administrator for the portion of the 
NASA program investigating high-alti 
tude weather conditions outside the 
continental U.S. There are no person 
nel directh emplos ed by NASA in these 
overseas activities 

These units apparently take their 
rders primarily from the Central In 
telligence Agency, with NASA rece wing 


only raw weather data from these units 


Cover Plane 


On May 1, as Powers’ plane flew into 
the Sovict Union from Pakistan, an 
ther U-2 was flving as a cover in the 
Lake Van region near the eastern bor 
f Turkey. The aircraft over Tur 
vas following th pattern of a nor 
| weather reconnaissance flight such 
those made for NASA 
First reports that a U-2 was missing 
came on May from the Incirlik Air 
Base in Adana, ‘Turkey, the aircraft's 
home bas he 
raft in the Lake Van region and said 
pilot had reported difficulty with 
oxygen system 
Iwo davs later, when Sovict Prem 
Nikita Khrushchev told a session of the 
Supreme Sovict that a U.S. reconnais 
mee aircraft had been downed over 
Soviet Union, the U.S. still clung 
he Lake Van U-2 
An NASA release. made at State De 
irtment insisten ind = apparentls 
rts received from Tur 
reiterate th tatement that th 
Van U-2 wa 


lot had exper 


reports placed the 


ccd upon 


missing and that the 
trouble with hi 


gcn cquipm 


It added th ircraft was on a 
northeast when last heard 
from and that the pilot had lost 


nsclousne t ild have = straved 


rr ree the Sovict } wrdet 
The Stat Depart nent release stated 
hat “there was no deliberate attempt 
late Soviet airspace and there 

never has been.’ 
These statements 
until Khrushchev announced to the 
Supreme Soviet that the aircraft had 
heen downed near Sverdlovsk deep in 
Russian territorv, that Powers had 
ifely parachuted from his crippled 


tood for two days 





SAC U-2 Fleet 

Strategic Air Command has a fleet of 
15 U-2 aircraft which are used for train- 
ing purposes, high altitude weather re- 
search and nuclear radiation detection 
missions, Other USAF U-2 aircraft have 
been assigned to Air Research and Devel- 
opment Command, 





Wreckage Displayed 


nated in the sections of wreckag 
blue-black unmarked Lockheed | 


be in the center section and t 
Pratt & Whitney J75-P-13 turbojet 
gine 

Vertical tail surfaces were less 
aged than the underside of the tai 
tion. Trailing edges of both wing 
torn and there were holes from 
ten inches in diameter in the right 
Underside of the left wing showed 
little damage. Slipper tanks on th 
were bent upward and the left on 
flattened on the bottom. 

Unofhicial Soviet sources maint 
the airplane was hit by a rocket 
engine section. Equipment descrilx 
the Soviets as radio and ground 


along with dome antennas carrying dé 
nations of MP 11719 and MP 12 
Seven glass ports for cameras were n 
by observers and a 9x18 in. filn 
camcra designated 73B and an 
tracker for calibrating pictures tak 
flight by reference to the sun als 
included. 

Airspeed indicator needle was 
on 340 kt. Altimeter needle was 
None of the pilot's survival equipn 
displayed appeared soiled or dama 

Lettering on the wing “Fuel onl 
MIL-F-25524A” correspond with 
ings on U-2s photographed in the 
(see p 29. lower left photo) 
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plane and 
1 Trcconnal 
hi chief 
State Depa tment then 1 
ment acknowledging that th 
had be n n th a reconnais 
sion over the viet Union 
Irprise it th 
wn kk iders 
t said, they ha 
several 
statement, S< 
State hristian Herter iid tl 
intends to continue such flight 
ing them necessary to assure 
that it will not be taken bi 
ittack A day later, President 
hower gave his tacit approval 
flights and outlined the rea 
U.S. believes they are nece 


Pp 4 
Initial Design 


+} 


In the initial design of the a 
1954, existing state-of-the-art inf 
tion was used in the developm 
the airframe, and no elabo 
search program was conducted 
work on actual hardware was b 

Construction of the aircraft 


Moscow—Underside damage predon 


Russians put on display here last we: 
Greatest degree of damage appeared 





reconnaissance systems was display 


tremely light, a necessity for high-alti- 
tude planes. The wings flap noticeably 
during flight near the ground, and the 
main landing gear has been reduced 
to one strut with dual wheels to con- 
rve weight. This strut is located 
just forward of the center of gravity 
o that the pilot can balance on it 
during his landing ground roll. 
Wing-tip skids are provided to pre- 
ent damage to the wing when the air- 
raft slows down and the pilot loses 
lateral control with his ailerons. Dur- 
ng takeoff, two small wheels under 
each wing keep them level. These 
heels are held firmly on the ground 
1 flexible strut inserted in a wing 
ocket so that, on takeoffs, the struts 
me out of the sockets and the whole 
embly remains on the runway 
Small wheel supports the tail section 
hen the pilot lowers it near the end 
f his landing roll and during takeoff. 


U-2 Surface 


Surface of the U-2 is exceptionally 
in, with flush riveting over much of 
uircraft. Careful attention is paid 
joints and junctures during manu- 
turc, since a very smooth surface is 
equired to keep friction drag low at 
high altitudes 
High aspect ratio, sailplane-type 
ng was used on the aircraft to per- 
mit it to operate at high lift coefficients 
uring cruise with a small penalty in 
rag due to lift. The turned-down 
ng tips that form the skids for land- 
ng increase the effective aspect ratio 
f the wing and make it more efficient 
r the U-2 mission 
Primary mechanical modification to 
the J57 powerplant in initial installa- 
ons was the use of larger, wide chord 
mmpressor blades to pump thin, low- 
nsity air more efficiently than those 
1 normal turbojet installations which 
ist function effectively through a 
altitude range 





Soviet Missile Command 


Moscow—Soviet Union has established 
a separate missile command, apparently 
on a level equal to that of its air force, 
army and navy. 

New service is under the command of 
Marshal Mitrofan Ivanovich Nedelin, 
who has headed the Soviet army artillery 
and served as chief of the principal artil- 
lery administration in the Ministry of 
Defense for the past 10 years. 

First indication of the separate com- 
mand came shortly after Soviet Premier 
Nikita Khrushchev’s in‘tial announce- 
ment that a Lockheed U-2 aircraft had 
been downed over Russian territory. At 
a formal reception, Khrushchev intro- 
duced Nedelin as “Marshal of Rocketry 
Nedelin.” 














Extremely clean wing-fuselage juncture and engine air inlet design are shown in these photographs of a Lockheed U-2 with National 


Aeronautics and Space Administration markings taken at Edwards AFB, Calif., five days after a U-2 was lost near Sverdlovsk, Russia 


Slight droop of the wings indicates their light construction. 


Extreme Cleanness, Manufacturing Care Mark U-2 


Unusual landing gear on the Lockheed U-2 provides considerable savings in structural weight; an important factor for high altitude 
sircraft. Small wheels on flexible strut are held firmly on ground by wing weight and drop off at takeoff. Near the end of the landing 
ground roll, the pilot normally turns onto the grass and heels over on one wing tip skid 








| RRA 
Sole identification marks on the U-2 shown at Edwards are 
the NASA letters in a small stripe on the tail and a serial 
number (left). Manufacturing excellence in the U-2 is evidenced 
on its tail areas which have flush riveting and essentially no mis 
match of adjoining skin panels perpendicular to the airflow over 
the aircraft. The manufacturing tolerances held on the after 
sections of the U-2 are better than those on the nose of many 
operational high-speed aircraft. The acrodynamically balanced rud 
der and clevator installations with almost no gap at the hinge again 
show extreme manufacturing care. The hand-built U-2s were 
originally constructed in the Experimental Department of the 


Stenciling on the fuselage under the canopy states types of fuel 
to be used in the aircraft, gives canopy operating and rescue 
instructions and includes the conventional ejection seat warning 
sign. Bullet-shaped body on strut at the top of the windshield 
houses a rearview mirror :for the pilot. Details of the aileron and 
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es 
Pe 


) of Lockheed Aircraft Corp. Nose view of the 
louble truck main gear and its brake system. 
ire provided on bottom and both sides of the 
to permit the mounting of a variety of cameras 
lissance equipment. Radar can be mounted in 
the nose of t rcraft. Main engine air inlets are large for a 
ft and are needed for high-altitude operation. 
sitly sharp because of the compressibility prob- 
<periences near its maximum altitude. Auxiliary 
right side of the fuselage is located back 


California Di 
U-2 (right 
Large open 
U-2 nose str 


and other r 


single engin 
rhe inlet lip: 
lems the air 

air scoop 


under the w 


4 


tab installation and the wing tip skid design are shown at right. 
he tip skid serves as a partial end plate for the wing and 
reduces the strength of the wing tip vortex and improves the efh- 
g when it is operating at high lift coefficients as 
y cruise at high altitude. 


ciency of the w 
it would do du 
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Soviets Exploit U-2, Boast of Strength 


REAL U-2 WRECKAGE was finally displayed later by Soviets in Moscow Gorki Park exhibit 
after earlier faked wreckage picture had been exposed by Lockheed’s Johnson and President 
Eisenhower. Wreckage shows major portion of U-2 wing panel. Soviets claim to have 
recovered most of the U-2 reconnaissance equipment intact and description of cockpit 
equipment indicates they may have recovered this plane relatively undamaged, again 
Pratt & Whitney J75 


casting suspicion on their earlier claim of rocket hits at 65,000 ft. 
Tail section was 


engine from U-2 exhibited in Moscow showed evidence of impact damage. 
intact except for missing rudder tab. U-2 wreckage was painted blue-black and no insignia 


was visible on wings, fuselage or tail. 


| a “ss 

FAKED U-2 WRECKAGE is shown in this photo originally released by the Soviets labeled 
as the wreckage of the U-2 as it was shot down near Sverdlovsk. Wreckage is actually the 
remains of an Aeroflot Tu-104 jet transport that crashed near Sverdlovsk last February 
killing an official Chinese delegation to Moscow. C. L. “Kelly” Johnson, Lockheed designer 
of the U-2, analyzed the structural members showing in this photo and said they bore no 
resemblance to the lightweight U-2 structure and were probably of a bomber type aircraft. 
Aeroflot Tu-104 crash near Sverdlovsk was one of few publicly announced in USSR because 
of large foreign delegation aboard. Faked U-2 wreckage was apparently released to create 
impression of heavy damage from Soviet anti-aircraft missile whereas genuine U-2 wreckage 
displayed later in Moscow showed major damage sustained along aircraft belly similar to 
that from a forced landing. Khrushchev awarded medals to Red Army missile crew who 
allegedly fired the rocket that supposedly hit the U-2. New type anti-aircraft missiles have 
been observed in the Sverdlovsk area since last summer. 
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Moscow—Soviet Union last week ex- 
ploited the May 1 downing of a Lock- 
heed U-2 reconnaissance plane well in- 
side Russia with boasts of its own 
defensive strength and warnings to U.S 
and its allies that further flights might 
be met by “more drastic action.” 

At a press conference called shortly 
after U.S. Secretary of State Christian 
Herter said the U.S. plans to continue 
such flights, Soviet Foreign Minister 
Andrei Gromkvyo warned 

“Once again, the violation of the 
sovereignty and integrity of foreign 
frontiers, spying and subversion, are 
pronounced as the U.S. official policy. 

“We shall meet, as the Soviet people 
have always met aggressors, and air- 
craft which dare to make a sortie into 
our borders will be smashed to smith- 
creens = 

Gromvko warned that thos« 
lend bases on their territory for aircraft 
violating our frontier should know 
that in the event of a repetition of such 
provocations, the Soviet Union will be 
ible to render these bases harmless.” 
Radio Moscow broadcast 
beamed to the U.S. threatened that, “if 
these American flights over our terri- 
torv do not cease, the Sovict Union will 
be compelled to take more drastic action 
ind the security of the United States 
will hardly benefit.” 

The furor over the U-2 crash—and the 
debate over the actual facts behind it 
near Sverdlovsk 1,400 mi. inside the 
Sovict border was dramatically touched 
off by Nikita Khrushchev four 
davs incident 

speech before the 
in which he failed to mention 

2 pilot Francis Powers had been 
Khrushchey said 

“That dav (May 1 in American 
plane flew over our frontier and con- 
tinued its flight into the interior of the 
Sovict land. A report on this aggres- 
sive act was immediately given to the 
government by the Minister of Defense. 

“The government has stated this: 
Since he realizes what he comes up 
against when intruding into a foreign 
territory, if he gets away with it, he 
will attempt fresh provocations. There- 
fore, the plane must be shot down. 

“This task fulfilled, and the 
shot down.” 
said that, upon being 
told of the invasion, he personally or- 
dered that the U-2 be shot down 

He saved his greatest propaganda 
coup until May 7 after U.S. spokes 
men had issued@®a statement that a 
U-2 flying a high-altitude weather mis- 
sion in the vicinity of Lake Van near the 
eastern border of Turkey had been miss- 
ing since May lI. 


who 


I arlic >» @ 
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ifter the 
In a 
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that U 
captured alive, 


Supreme 
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plane was 


Khrushchev 
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The Soviet Premier, after a wait of 
two days, then retorted in a speech high- 
lighted by a statement that U-2 pilot 
Powers was in Soviet hands. Khrushchev 
told the Supreme Soviet 

“The flier testified he had no dizzi- 
ness nor had his oxygen apparatus failed 
(as U. S. officials had speculated). He 
was flving along an assigned course, ac- 
curately executing his chiefs’ order, 
switching on and off equipment over 
preselected targets for gleaning intelli- 
gence data on the Soviet Union’s mili 
tary and industrial establishments, and 
flew on until the very moment his pirati- 
cal flight into this country’s interior was 
cut short.” 

He told the Supreme Soviet that the 
U-2 was hit at an altitude of approxi- 
mately 65,000 ft. by a “rocket” and 
boasted that, “if they fly higher, we will 
ilso hit them.” 

A “compctent 
perts” which examined the wreckage of 
the U-2, Khrushchev said, had estab- 
lished “that this American plane was a 
pecially prepared reconnaissance ait 
raft’ with the mission of crossing “th 
entire territory of the Soviet Union” 
from Pakistan to Norway. He added 

Besides acrial cameras, the plane cat 


d othe 


commission of cx 


r reconnaissance equipment for 
radar networks, identifving the 
of operations 


dotting 
ition and frequencies 
other special radio engi 
ccring cquipm nt 
Khrushchev also brandished pictures 
2 x 2 ft. in size and tapes which he said 
ime from the U-2 and showed, among 
other thing 
¢ “Airfields and planes on it.” 
¢ “Petrol stores.” 
e “Industrial enterprises.” 
e “Signals of a number of our ground 
radar stations,"’ Khrushchev said, were 
recorded on one of the tapes 
l'erming Washington's version of the 
flight “‘baloney,”” Khrushchev gave what 
‘truth’ of U-2 mission 
The plane's base was, as Washington 
iid, in Adana, Turkey, Khrushchev 
iid. It was attached to a military in 
telligence unit headed by Col. William 
Shelton, numbered 10-10. The 10-10 
unit, Khrushchev charged, was using the 
National Acronautics and Space Admin 
to which the aircraft was at 
“cover” while probing 


tations and 


he termed the 


istration 
tached, as a 
Soviet radar installations 

Khrushchev quoted Powers as saying 
that on May 1 he left Peshwar, Pakis- 
tan, flew over the Aral Sea and then 
headed toward Sverdlovsk where his 
plane was downed 

He also quoted Powers as saying that 
he flew into Soviet territory “with in- 
structions to fly along a course indicated 
m his map over the Aral Sea, Sverdlovsk 
and other points and reach Archangel 
and Murmansk before landing at Bodo 
Airfield in Norway.” He said Powars 
had told Soviet authorities: 
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Khrushchev Scores Twining 


Moscow—Soviet Premier Nikita Khrushchev, in rising anger over the U-2 incident, 
I'wining, chairman of the Joint Chiefs of Staff, 

i] that may do its dirty doings where it eats.” 
wining, then USAF chief of staff, to Russia, 
Khrushchev said the American general was “welcomed as a guest” and added: 

“He left our country by air and next day sent a plane flying at great altitude 
to our country. This plane flew as far as Kiev (approximately 200 mi. inside the 
Soviet Union). 

“The question arose—should we pr 


last week described Gen, Nathan I 
as a man to be compared with “an 
Recalling the 1956 visit of Gen 


test? I proposed no protest should be lodged. 
to an animal that may do its dirty doings where 
conclusion: To improve rockets, to improve 


All Twining might be compared to 
it eats. From such behavior, we d: 
fighters 

“Our fighters can fly as high as 2 
a fighter are, though it can rise high 
the air; a plane in the air is like a ne 

“But a rocket finds its target itself. Thi 
We have both fighters and r 
politicians who would like to rely o 

“With up-to-date military techniqu 


00 meters (92,000 ft.), but the difficulties of 
t is not so easy and simple to find a target in 
in the ocean. 

is the advantage of a rocket, and we make 
kets. That is why I say: If there are still 
mbers, they are doomed to failure. 

bombers will be shot down even before they 


use of it. 


approach a target.” 
Earlier, Khrushchev repeated h 
over the Soviet Union on Apr. 9, a 
“We should have shot down th. 
men slipped up, to put it mildls 


rge that a U.S. reconnaissance plane flew 
id 
issance plane. . . . However, our military 


put them on the carpet.” 











er Sovict f lhe article said that, in an interview, 

| rs had never heard of U.S. avia- 

m magazines mentioned to him and 

stations.’ cluded 

Khrushchev said that, afte So we are dealing with a stupid, 

was struck bv a “rocket,”” Power rupt, greedy adventurer in military 

out by parachute; note he w t form. He has no pricks of conscience 
catapult but left t he is a spv.” 

lid tl lhe article also reported that Powers 

ttributed the crash of his aircraft to 

explosion” in the U-2 engine rather 


torv Vv meant for llecting 


uid 


tion o1 ed missiles 


ejected by 


the upper canop' He did 


because there was an 


sibly 
charge in the aircraft which was t 
the plane as soon as the pilot cat han to a Soviet missile 

The pilot knew this and possib! Other Soviet publications, however, 
afraid he killed in th ried lengthy reports on the actions 
sion.” f the missile crew which supposedly 

Later, Red Star, the So wned the aircraft. Pravda carried 
magazine, reported that the iccount of the action 
pult” appeared faulty “and pr Interference made search difficult 
would not have worked” had | nd operators strained their eves and 
used it rs to the utmost. The target was 

The Red Star article written by Col ineuvering and, with each minute, 
F. Luchnikov and Maj. V. Zhuko their job was becoming ever more dif- 
destroyed h ficult.” Noting that U-2’s radar blips on 

» screen were “barely visible,” Pravda 
ntinued: 

[he pirate plane was flying with 
ilmost sonic speed at very great alti 
de. A private,” it said, “manipulated 

instruments until the target mark 
is fixed on the plane’s course 
‘Corp. Kharbargin faultlessly plotted 

target flight on a map. Maj. Mikahil 
oronov at the command post was 
given precise parameters of the target, 
then gave the order to fire. 

The rocket shot through the air, 
haking all things around and leaving 
realizing what the end would be.” fiery trace. Then there was an explo- 

Red Star reported that the U-2 m in the sky meaning destruction of 
equipped with extra tanks provi the American plane. 
sufficient fuel to carry him the appr “Our Army has many units like the 
mately 3,000 mi. needed to cross t ne which has downed the pirate 


Soviet Union. plane.” 


would be 


Powers would have 
if he had attempted to use the 
system The article said inv« 
of the wreckage showed that 
tained a cache of TNT designed 
off after the pilot had ejected but 
the escape system bore a stamp 
it had last been checked in 195 
would have failed if used. The exp 
mechanism, it added, was in 
order “and would have spared neit \ 
the plane nor the fiver.” It added 
“Powers apparently knew his | 
habits very well. Probably this is 


he did not make use of the catay 





-2 Missions Approved by Eisenhower 


Washington—President Eisenhower 
last week gave his tacit approval to 
U. S. reconnaissance flights over the 
Soviet Union. At the same time, he 
documented the formal U. S. position 
on such flights and, more specifically, 
on the Lockheed U-2 lost near Sverd 
lovsk on May 1. In a prepared state- 
ment presented at his weekly press con- 
ference, the President said: ““The first 
point is this: The need for intelligence- 
gathering activities 

“No one wants another 
bor. This means that we 
knowledge of military forces and prepa- 


Har- 


have 


Pe irl 


must 


rations around the world, especially those 
capable of massive surprise attacks 
Secrecy in the Soviet Union makes 
this essential. In most of the world, no 
large-scale attack could be prepared in 
secret, but in the Soviet Union there 
is a fetish of secrecv and concealment 
This is a major cause of international 
tension and uneasiness today. Our de- 
terrent must never be placed in jeop 
irdy The safety of the whol 
world demands this 
he Secretary of Stat 

out 1 recent statement, « 
the beginning of my Administrat 
have issued directives to 
everv feasible wav, the inf 
quired to protect the United 
the free 
ind to enable them to mak 
preparations for defense 

“My second 
intelligence-gatheri 

“These have a 
character. They are, so to speak, 
the surface’ 

“They are secret because 
circumvent measures designed by other 
countries to protect secrecy of milita 
preparations 


world against surpri 


point 


special and 


activities 


they must 


“They are divorced from the regular 
visible agencies of government which 
stay clear of operational involvement 
in specific detailed activities. 

“These elements operate under broad 
directives to seek and gather intelli 
gence short of the use of force—with 
operations supervised by responsible 
officials within this area of secret activi 
ties 

“We do not use our Army, Navy or 
Air Force for this purpose, first to avoid 
anv possibility of the use of force in 
connection with these activities and 
second, because our military forces, for 
obvious reasons, cannot be given lati 
tude under broad directives but 
be kept under strict control in every 
detail 

‘These activities have 
rules and methods of concealment 
seck to mislead and 
just as in the Soviet allegations there 

many discrepancies. For exampl 
is some reason to believe that the 


must 


their own 


: 
which obscure 


in question not shot down 
igh altitude. The normal 
government are unaware 


iT of the 


was 
IZENCICS 
of thes 
Cll ‘ pecial 
to conceal them 
Third point: How 
f this activity? It 
ital necessits 
We prefer and work for 
kind of world—and a differc 
btaining the information ¢ 
mfidence and effective 
Open societies in the day 
oniv 


weapons are the inswet 


his was the reason for m 
proposal in 1955, wl 


instantly to put into effect—t 


kies’ ich | 
ready 


icrial observation over he 
States and the Soviet Union 
that no surpri 


permit 
United 
vhich 


would iSSUTC 





Soviet Union in June. 


course.” 


justified. 


sends espionage planes here.” 





President’s Visit in Doubt 


Moscow—Soviet Premier Nikita Khrushchev indicated last week that he may be 
considering the withdrawal of his invitation for President Eisenhower to visit the 


Reversing earlier statements in which he had taken pains to disassociate the Presi 
dent from responsibility for U.S. reconnaissance missions over the Soviet Union 
Khrushchev told newsmen that his opinion of the President has now changed “of 


Khrushchev, during a tour of an exhibit in Moscow's Gorki Park allegedly show 
ing the wreckage of the Lockheed U-2 downed near Sverdlovsk on May 1, was asked 
if he still wants President Eisenhower to visit the Soviet Union. 

“What would you like me to say? Get up here in my place and reply. 

“The difficulty is—and I say it frankly—that my hopes in him have not been 


“After all, I am responsible for the Soviet government. 
open-hearted. Can I expect them to welcome him as a dear guest? 
“I would be mad to say to the Russian people to welcome as a host a man who 


He replied: 


The Russian people are 








attack was being prepared against an 
one. I shall bring up the ‘open skies’ 
proposal again at Paris—since it is a 
means of ending concealment and sus 
picion 

“My final point is that we must not 
be distracted from the real issues of the 
day by what is an incident or a symp 
tom of the world situation today 

“This incident has been given great 
propaganda exploitation. The emphasi 
given to a flight of an unarmed non 
military plane can only reflect a fetish 
of secrecy 
the ones we will 
summit—disar 
iffecting 

whole 


The real issues are 
be working on at the 
mament, search for solutions 
Germany and Berlin, and the 
inge of East-West relations, including 
the reduction of secrecy and suspicion 

Frankly, | am hopeful that we may 
these great issues 
mean when we speak 


rake progress on 
This is what we 
f ‘working for peace 
Asked if there have 
ince flights “over the 
world,” the Pre 


been 
mnais 
of thi sident 
Well. I could just say thi 
I know, there has never bees 
wer the United States.” 
Karli in to a 
vhether h iw any chance of success 
Summit Conference in 
Paris in view of the strong denuncia- 
U.S. emanating from Mos 


President pointed out that 
" 


ren) 
Pepi 


query 


it this week’ 


have been, and presently 

I wcTive engaged in cspionag in 
the U. S. Referring 
trial of Soviet Col 
said: “Well, I 
hope because 
said for many vears 
War II, and there 
this matter 
“Now, if we—I wonder how many 
f you people have read the full text 
f the Abel trial, the record of the trial 
of Mr. Abel. Well, I think he was 
sentenced to 30 years. Now, this busi 
ness of saving that vou're doing things 
that are provocative, why, thev had 
better look at thcir own record. And 
I'll tell vou this 

The United States and none of its 
ilhes that I know of has engaged in 
nothing that would be considered hon 
as provocative. We are looking 
security and our defense, 
ind we have no idea of promoting any 
kind of conflict or war. This is just, its 


ibsolutcly ridiculous, and they know it 


specih illy to the 
Rudolph Abel, he 
aod | 


AN ( | nave 
these things have been 
ever since World 


} 


is no real change in 


estly 


fo our own 


is 

The President was also asked if Ke 
planned to order acceleration of the 
development programs for the Air 
Force Midas and Samos reconnaissance 
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satellite systems. Eisenhower replied: 

“Well, I know of nothing—now, | 
keep in touch with my scientific ad- 
visory committee and operators, and I 
know of nothing we could do to speed 
these up. They are research items and, 
1s such, no one can predict exactly what 
would be their degree of efficiency. So 


what is going-how useful the 
going to be.” 

In reply to another question 
whether the satellite systems “will 
our worries on the question of secr 
the President said 

“Well, I say, I just can’t pr 


what the final results will be. \ 


it’s either Tiros that is sending back 
constantly pictures on the cloud cover 
ill around the earth, and that is ad- 
mittedly a rather rough example of 
what might be done in photography 
But that is being done constantly, and 
| don’t know how many thousands of 
photographs have been taken, and they 


I couldn’t make a real prediction of we do know this, right now. I be end them back on command.” 





Following is a chronology of the developmental and opera- 
tional cycles of the Lockheed U-2: 
@ Mid-1954—Lockheed began the design of the U-2. 
@ Late 1955—After flight tests had proven the capabilities of 
the U-2, the Air Force purchased several of the aircraft for a 
joint USAF-Atomic Energy Commission high-altitude research 
program. 
© Early 1956—National Advisory Committee for Acronautics, 
which had assisted Lockheed in the original design, began 
planning a high altitude meteorological research program around 
the U-2 and other aircraft. U-2s operated by NACA were 
owned by the Air Force and bailed to the civil agency under 
the arrangement used for the majority of its research aircraft. 
© Early 1956—Air Force formed its first U-2 squadron, the 
Weather Reconnaissance Squadron, Provisional (Ist). It first 
operated from Watertown Strip, Nev., and assisted the USAF- 
AEC and NACA research programs which occupied the same 
airfield but were separate. 
@ Feb. 16, 1956—U-2 crashed in Arizona after fire started in 
cockpit. Pilot Robert J. Everett bailed out at about 30,000 ft 
Everett was a Lockheed employe flying for NACA with NACA 
pilot number 357. 
@ May 7, 1956—NACA announces start of its high altitude 
gust-meteorological research program. 
@ May 22, 1956—NACA announces it is making preparations 
to begin the portion of its research program covering the 
European area. First U-2 operations in Europe were to be 
from USAF bases in England with the Air Force Air Weather 
Service providing logistical support. All planes were civilian 
with civilian contract pilots. 
@ July 9, 1956—NACA reported that the initial high-altitude 
weather data gathered by the U-2 had been processed and 
that it had proved the value of the aircraft as a research tool. 
® Sept. 17, 1956—U-2 crashed near Kaiserlautern, West Ger- 
many. Pilot was Howard Carey, a Lockheed emplove. 
@ February, 1957—NACA released first U-2 pictures. 
@ Mar. 27, 1957—NACA published Research Memorandum 
RM LS57A11 entitled “Preliminary Measurements of Atmos- 
pheric Turbulence at High Altitude as Determined From Ac- 
celeration Measurements on a Lockheed U-2 Airplane.” This 
report was unclassified, as are all other reports concerning the 
high-altitude weather program. 
@ April, 1957—U-2 crashed in isolated region of northwest 
Nevada killing Lockheed engineering test pilot Robert | 
Sicker. ' 
@ July 2, 1957—NACA report RM L57G02 was written en 
titled “Airplane Measurements of Atmospheric Turbulence at 
Altitudes from 20,000 to 55,000 ft. over the Western Part of 
the United States,” which contained more data taken by a U-2 
@ May, 1958—Articles published in the Soviet air force news 
paper Soviet Aviation indicated that Red Air Force intelligence 
was concerned over U.S. operations with the U-2. One article 
complained that the U-2 “lacks all identification marks indicat- 
ing its mission.” The Soviet writer then suggested that strategic 
reconnaissance was included among the high-altitude research 
activities of U-2s based at Wiesbaden, West Germany. 
© March, 1958—Japanese magazine Air Review ran pictures of 





U-2 Developmental and Operational Chronology 


U-2s landing in Japan reportedly taken by a 16-year-old boy 
standing at the end of the runway. 

@ Apr. 17, 1959—NASA personnel finished third report on U-2 
weather research data. This paper, NASA Memo 41759L, was 
entitled “Airplane Measurement of Atmospheric Turbulence at 
Altitudes From 20,000 to 55,000 ft. for Four Geographic 
Areas.” These areas were Western Europe and England, Tur- 
key, U.S. and Japan 

@ Sept. 24, 1959—U-2 made an emergency belly-landing with 
slight damage at Fugisawa airfield while it was attempting to 
land at its base at Atsugi Airport near Tokyo. Six U-2s were 
based in Japan at the time, and it was reported that at least 
some of them flew almost every day. 

@ Nov. 28, 1959—New York Journal-American published an 
atticle by George Carroll on U.S. reconnaissance over Russia 
which suggested that U-2 flights were used for this purpose. 
@ Dec. 12, 1959—Article in Soviet Aviation discussed U.S. 
strategic reconnaissance activity with the U-2 and gave some 
of the design details of the aircraft. The Soviet newspaper 
quoted Carroll's article and other material which had appeared 
in Model Airplane News in March, 1958. 

@ May 3, 1960—U-2 based at Adana, Turkey, reported missing 
since May | on weather mission in Lake ‘Van region near the 
eastern border of Turkey by U.S. officials in Adana. Report 
says the civilian, Lockheed-employed pilot had radioed he was 
experiencing trouble with his oxygen equipment. Missing plane 
was officially assiened to NASA. 

@ May 5, 1960—Soviet Premier Nikita Khrushchev tells the 
Supreme Soviet that a U.S. aircraft has been shot down over 
Russia. NASA's Washington headquarters reports that it had 
been told the U-2 missing in the Lake Van region may have 
strayed over the Soviet border while the pilot was unconscious 
because of lack of oxygen. 

@ May 6, 1960—State Department said, “There was no delib- 
erate attempt to violate Soviet airspace and there has never 
been.” 

@ May 7, 1960—Khrushchev retorts that the aircraft was 
downed near Sverdlovsk well inside the Soviet Union, that the 
pilot had been captured alive and admitted attempting a photo- 
reconnaissance mission across the Soviet Union from Pakistan 
to Norway. U. S. State Department then issued a statement 
acknowledging that “an unarmed civilian” aircraft probably 
had made an information-gathering flight over Soviet territory. 
It denied that authorization came from Washington. 

@ May 9, 1960—Secretary of State Christian Herter admits 
that U.S. reconnaissance planes have collected information on 
the Soviet Union by flying along its borders and “on occasion 
by penetration.” Herter indicates the U.S. will continue such 
flights, which, he says, are conducted under broad directives 
from President Eisenhower. 

@ May 10, 1960—Soviet Foreign Minister Andrei Gromyko is- 
sues a formal note of protest over the U-2 incident to the U. S. 
Embassy in Moscow 

@ May 11, 1960—President Eisenhower at his weekly press 
conference gives tacit approval to reconnaissance flights over 
the Soviet Union and the reasons the U.S. believes they are 
necessary. 
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Minuteman ICBM Tethered Test Vehicle Fired come Silo 


Minuteman ICBM test vehicle is fired from a silo at Edwards AFB, Calif., in one of seven successful silo launchings (AW May 9, p. 28). 


Improvised nose cone is for ballast. 


Space Technology 


Pioneer Switched to 150-Watt Unit 





Washington—Pioncer V began broad- 
casting space data through its 150-watt 
transmitter last week, but batterv tron- 
bles have dimmed prospects of getting 
useful data from the space probe at dis- 
tances as great as the hoped for 50 mil- 
lion mi. (AW May 9, p. 32). 

National Aeronautics and Space Ad- 
ministration turned on the 150-watt 
transmitter after data broadcast from the 
five-watt transmitter became almost use- 
less and when it became apparent that 
the probe’s batteries are degenerating 
Pioneer V was 8.001.000 mi. from earth 
when the 250-ft. Jodrell Bank radio tele- 
scope at Manchester, England, com- 
manded the first transmission from the 
150-watt unit. 

Since the larger transmitter draws a 
great deal more power than the five- 
watt unit, ground stations can interro- 
gate the probe for only a few minutes 
every six to eight hours. Broadcasts be- 
gin when battery power is at 18 volts, 
and the system has an automatic cutoff 
that terminates transmission when 
power drops below 15 volts. This was 
cutting off transmissions from the five- 
watt transmitter just before the shift 
was made to the larger unit, and last 
week it was limiting transmissions to 
ibout a minute and a half. 

NASA deduces from this relatively- 
rapid power drop that the 28 battery 


34 


cells are leaking. One theory is that the 
ambient gas in the batteries is leaking 
after two months in space 

Following the switch, Manchester 
could receive data at the rate of cither 
8 or 64 bits per sec. Both Man hester 
and the station at South Point, Hawaii, 
were taking data at one bit per second 
before the switch. The data received at 
Hawaii had been unusable for two 
weeks, and the data at Manchester had 
become very poor 

The station in Hawaii will continue 
to receive data at one bit per second 
At this rate, it takes 44 min. to get a 
complete readout of data on the seven 
channels stored by the Pioneer V_ te- 
lemetry system. A complete readout can 
be obtained in 1.5 min. at 8 bits per 
sec. and in 12 sec. at the 64-bit rate 
As distance increases, Hawaii will be 
out of range and Manchester will be re- 
duced to receiving one bit per second. 
Diminishing power will make it difh- 
cult to obtain data at that rate. 

The five-watt transmitter had broad- 
cast 109 hr. of data before the change 
was made to the 150-watt unit. At its 
highest rate, the smaller unit broadcast 
2.5 hr. of data in a single day; it was 
down to about 68 min. just before the 
change. NASA can get only about four 
minutes of data a day from the larger 
transmitter because of its greater powcr 


The vehicle is restrained by a nylon tether which interrupts the flight after a few seconds. 


demands and weakening power supply. 
Manchester station commanded the 
150-watt transmitter on and received 
the first transmission about 1.5 min 
later, the time it took for the command 
signal to reach the probe and for the 
broadcast to earth. 
This initial transmission followed a se- 
quence of command signals which pre- 
pared the 150-watt system for use 
The dav before the first transmission, 
Manchester commanded power into the 
tubes through a resistor, warming the 
filaments for about a minute. Six hours 
later, this step was repeated without the 
supplying full filament heating 
for several minutes. First transmission 
command was sent from Manchester 
carly the following dav, May 8 
Transmitter and its converter 
ited after remaining idle in space for 
two months. Packaged in the probe by 
Space Technology Laboratories, the 
transmitter was constructed by Spectro- 
labs, Inc. It uses Radio Corp. of Amert- 
ica tubes and is served by a converter 
built by Engineered Magnetics, Inc., a 
division of Gulton Industries, Inc 
Earlier, a malfunction had been de- 
tected in the Pioneer V system, and a 
means was devised of compensating for 
it in analyzing the data. Bad component 
was a diode in a temperature-sensing 
system which produced a battery tem- 
perature reading too low for an operat- 
ing battery. Since the batteries were 
operating, the trouble was traced to thv 
tempcrature-monitoring system. 


responding reach 


resistor, 


opt I- 
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Morane-Saulnier May Build New 


Seven-Place Jet; 


Paris—Morane-Saulnicr, builder of 
the successful four-place MS. 760 
“Paris” jet executive aircraft, may 
shortly begin construction of a seven- 
place twin-jet executive aircraft. 

Designated the MS. 861, plans call 
for the installation of two Pratt & 
Whitney JT12-A3 turbojets of 3,000 
lb. thrust each. With a top speed of 
585 mph. and a cruising speed of 540 
mph., the MS. 861 is designed for a 
normal operating range of 1,400 mi. 

Serge Saulnicr, company sales direc- 
tor, told Aviarion Week the decision 
to move ahead with the privately-h 
nanced project depends on the outcome 
of an international market study now 
being carried out in the U.S. and clse- 
where. Purpose of the study is to estab- 
lish whether a market exists for at least 
100 MS. 861s. Based on this minimum 
figure, the company is considering a 
price of $500,000 for the aircraft. Price 
includes complete instrumentation for 


TWIN-JET executive transport would carry six passengers plus pilot. Below, three-view 


Studies Market 


IFR navigation and automatic 

Saulnier said the market stu 
near completion and that react 
the aircraft was encouraging. Ii 
cision whether to launch the 
will be taken in the near fut 
approved, the company expt 
the prototype within 18 mont 
roll out the first production 
within two and a half vears 

MS. 861 bears some resem! 
its smaller sister, the twin-jct MS 
In fact, Morane-Saulnier de 
MS. 861 to tap a market it 
had hoped to capture with ¢! 
The latter aircraft, of which 
been ordered to date by civil an 
tary buyers in 11 different 
hasn't made much of a dent 
executive aircraft market 

In the U.S., for exampl 
close ties between the French « 
and Beech Aircraft—only five P 
craft have been sold. Morane-S 


emphasizes swept wing, T-shaped tail configuration and aft-mounted turbojets. 








ence peas 
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MS. 861 Specifications 


Weights: 
Empty weight : Ib. 
Gross weight 2,742 ib. 
Dimensions: 
Span .. 38.09 ft. 
Length i oeaane 10 ft. 
Height as ae 02 ft. 
Landing gear track....... O02 ft. 
Wheel base ; OS ft. 
Fuselage: 
Maximum diameter A ft. 
Interior diameter (cabin). . 2 ft. 
Cabin length cane sled 4 ft. 
Wing data: 
Wing areca 
Aspect ratio 
Sweepback 


MS. 861 Performance 

540 mph. 
585 mph. 
Mach 81 


Cruising speed 
Maximum speed 
Limit speed 
Best rate of climb 
(sea level) 5,520 fpm. 
Rate of climb (20,000 ft.). ..3,600 fpm. 
Range (40 mph. headwind, 30 
min. delay, 60 mi. detour, 
1,400 mi. 
2,145 ft. 
811 U.S. gal. 


normal reserves) 
Takeoff distance 
Fuel capacity 











officials think the main reason is that 
the Paris’ three-passenger capacity 1s 
too restrictive 


In going to six passengers, plus pilot, 
5 5 5 


with the MS. 861, Morane-Saulnier 
thinks it has the right formula to attract 
a large portion of the executive aircraft 
market. The idea is to provide a liaison 
uircraft capable of matching airline jet 
peeds, yet able to take off from small 
MS. 861’s takeoff distance is 
just over 2,000 ft 

With a gross weight of 12,742 Ib., 
Morane-Saulnier says the two Pratt & 
Whitney JT12 turbojets should give 
naximum safety margin for single-en- 


runWavs 


ne operation 
Swept-back wing consists of two 
iter panels each attached to a center 
ection constructed integrally with the 
fuselage. Fuel tanks are located in the 
ing panels and the center section. In 
idition, each outer wing panel has a 
fixed fuel tank fitted into the leading 
lge. Total fuel capacity is 811 gal 
Cabin is pressurized and _air-condi- 
med by hot air bled from engine 
ompressors. Cabin pressure is held at 
7,750 ft. The MS. 861 cruising altitude 
24,000 ft. Oxygen equipment is in- 
talled for pilot and all passengers 
In addition to 14 cu. ft. of luggage 
pace provided within the cabin, the 
ircraft has a 21 cu. ft. baggage com- 
vartment in the rear of the fuselage 
Landing gear is tricycle and tires are 
kept at medium pressure for landings 
n grass runways 
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First photos of the upper atmosphere separation and ignition of the 
second stage of the Martin Titan SM-68 intercontinental ballistic 
missile show the flight of Titan B7A launched last month at Cape 
Canaveral, Fla. Flame from the first-stage Acrojet-General LR-87 


First Photos Show Titan 
Second-Stage Ignition 


and second stages and a pair of solid propellant JATO bottles 
mounted on the second stage accelerate the second stage away from 


Burnout of the first stage is reached (5). Successful ignition of the 
After ignition of the second-stage 80,000-Ib.-thrust 


Titan second stage at high altitudes is achieved fer the first time 


Explosive bolts break the tie between the first the first (7 


in a test flight (6). 
ince for the 


Air Force Outlines Plan for STL oes: ctor who will have 


Washington—Detail 
non-profit 


form a new is and 
provide technical support f erimentatic 
ballistic 
task now performed DV Spa 
Laboratorie AW Mar 
327), have been presented to th 
Military Operations Sub 
USAF Under Secretary Jo 
Charvk told the subcommitte 


utrently are under 


missile and space prog ering, initial 
| 

technical m 

! , 

li€ ind 


n tie Charvh 
tt ( eaded by Rep 


nology 


5 


InN 


gotiations nd propos 
icquire existing STL facilitie pro 
estimated value ranging fr 
lion to $30 million, 


rder toen 

tween mili ropriate changes 

while hnical capabiliti promptly as possible 
In the transition 


from the 
tem, Charvk said STL wil 


1 ce 


time an Air Force planni 
working out details of corporate 
ture, organization and staffing. 
The new organization will 
form in the ime manner 
Charyk said. The corporation’ 
an actual development progran 
a staff function as a monitor and 
nical adviser to the Air Force, con 


to the present situation wh 


a line system engineering res} 
Functions to be assumed bi 


corporation under Air For 
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Detailed Analysis 


This detailed analysis, tog 
ipporting experimentation,” 
+ 


will provide the soundes 


is for the initial engineering 
itions of a including th 
tems requirements, 
teractions and interfaces.” 
Charyk said the new corporation 
will play an important role in the evalua 
tion of the resultant proposal ind 
provide the Air Force with the best 


system 
pecihca 


to retain detailed systems engin 
ind technical direction for the Convair 
\tlas, Martin Titan and the solid-pro- 
pellant Minuteman ICBM program 
Lt. Gen. Bernard A. Schrie 

nander of Air Research and Ds 

ment Command, told the subcommittee 
that a composed of 
of “prestige and stature’ would be ap- 
pointed to establish policy and run the 
handled by the new 


Ome 


lop- 
| ip 


board individuals 


program group 
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double-chambered 300,000-Ib.-thrust booster has lengthened to (3 and 4). Diamond pattern appears in the exhaust as the missile 
about six times the 98-ft.long missile (1). First-stage thrust termi nears the design altitude of the rocket nozzles (AW Jan. 4, p. 60). 
nation is beginning (2). Ballooning and lengthening of the exhaust Speed now proximately 5,300 mph. Second stage ignition is 
flame diminishes further during the process of thrust termination programed to begin six seconds after end of first stage thrust. 


Acrojet LR-91 engine, the second stage draws away from the first Vernier engines in stage two provide 900 Ib. of thrust after shut- 
(8). Shock wave forms on the second stage (7, 8, 9). Burnout down of the main propulsion units for final velocity adjustments 
velocity at missile’s warhead separation is more than 17,000 mph. (AW Jan. |] 56 


Mercury Tests Begin .°?"S SS rk “ee News Digest 


» wt . lifted from McDonnell's St. I 
On ProductionCapsule fy ew 


f } y _ Jor i - | - T ( mn } ‘ 4 ~ 
Washington—Partially-equipped pro-  f ra seri¢s of component ch Kaman H-43B Huskies turbine-pow 
duction version of the Project Mercury to be prepared for the test flight ed 





Capsule was flight-tested for the first Donnell currently h crash-rescue_ helicopters, _ were 
ipsule “ ight-tested for the hrs Jonnel irre . erounded by USAF Mav 9 because of 
tune last week in a simulation of an deliver 20 capsules, and ' mited 


the launch pad 


clearance between rotors and 
escape trom il fins, which have been hit by blades 
Mercury capsule was launched from 
National Aeronautics and Space Admin 
istration’s Wallops Station by its escape | ring that wil h th ACF Industries, Inc., has acquired 
t, and it was recovered and r psule to las booster 14,000 shares of Republic Aviation 
turned to the beach within 17 min ng a law pad escape man Corp. common stock from the estate 
The capsule was the first production lamp ring was released bi f the late Paul Moore, a Republic 
model delivered by McDonnell Aircraft bolts, and the escape rocket boost founder. Move will strengthen ACF’s 
Corp. It was equipped with escape, capsule to an altitude of a osition in the field of nuclear-propelled 
recovery, communications and electri ft. over the Atlantic Ocean. | ickets, considering Republic’s research 
cal systems, but it had no environ parachute was deployed tw n that area, according to W. T. Taylor, 
mental or navigation systems. ifter explosir bolt eparat ACF board chairman. 
Next phase of the Mercury flight burned-out es ipe rocket 
program will involve suborbital from the capsule. Main chut 
flights boosted by Little Joe and Atlas ployed two seconds later, and | Atlas-D intercontinental ballistic mis- 


irt le programed for the Wake Island 


TOCKE 


; 


vehicles. Atlas test will provide an en-  sule landed about three-q 


ginecring evaluation of the skin shin- mile off the beach launch sit target area was destroyed at 5,000 ft. 
gles designed to compensate for heat Capsule was recovered by ifter an erratic flight. Missile was 
ing on the fuselage. Little Joe flight ter from Marine Air Group 2¢ 1unched bv a crew of the 564th Stra- 
will carry a chimpanzee in a capsule the Navy Project Mercury R tegic Missile Squadron from Francis E. 
equipped with the life support system. Force. Warren AFB, Wyo. 
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AIR TRANSPORT 





Airlines Protest FAA Recorder Ruling 


ATA battles proposal on grounds expense will not 
justify the ‘slight benefits’ to the investigations. 


By Robert H. Cook 


Washington—Airline operators are making a last-ditch stand in an effort 
to delay Federal Aviation Agency adoption of a ruling that would require 
the mandatory installation of flight recorders on all turbine-powered aircraft 


by Sept. 1. 


Opposition to the proposal, which is aimed primarily at the Lockheed 
Electra, Fairchild F-27 and Vickers Viscount turboprop aircraft since they 
already are mandatory on turbojet equipment, is led by the Air Transport 
Assn., on grounds that the installation expense and maintenance problems 
will not “justify the slight benefits to accident investigation.” The organiza- 
tion also contends that many of its members have been considering such 
installations and suggests that FAA stay adoption of the proposal for approxi- 
mately one year to permit the carriers to evaluate and purchase more sophis- 
ticated recorders than those now available on the market. 


However, odds that ATA’s request 
will be granted appear slim, according to 
informed observers, since FAA Admin- 
istrator E. R. Quesada has taken an ag- 
gressive stand on his belief that record- 
ers should be installed on all airline 
aircraft as soon as possible. Recent series 
of airline accidents, highlighting the 
possibility of clear air turbulence as a 
possible cause factor plus strong urging 
by the Civil Aeronautics Board that re- 
corders be carried as an aid to accident 
investigation, make any change in FAA 
plans even more unlikely. 


Why an Amendment 


While FAA said that its Sept. 1 com- 
pliance date was selected because of the 
“availability and urgent need” for flight 
recorders, the agency’s notice of pro- 
posed rule making conceded that the 
need for this equipment on all turbine- 
powered aircraft was a matter of retro- 
spect. Original rule, adopted Sept. 9, 
1957, was expected to cover both turbo- 
prop and turbojet aircraft on the theory 
that both types would be operating 
above 25,000-ft. altitude. 

However, FAA explained, certain 
types of turbine-powered aircraft have 
been subsequently certificated to oper- 
ate at or below this altitude and have 
not been required to carry flight re- 
corders. 

As an example, one FAA spokesman 
pointed out that the Lockheed Electra 
was originally scheduled for certification 
to operate at 30,000 ft. but was finally 
certificated at 25,000 ft. 

Further provisions of the proposed 
amendment require the continuous op- 
eration of recorders during flight and re- 
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tention of recorder information for at 
least 60 days. 

CAB comments on the amendment 
called for a broadening of the regulation 
to require recorders on all new transport 
aircraft, regardless of the height at 
which they are operated, along with all 
new transport types in general aviation 
The Board also urged that the regula- 
tion apply to training, testing and ferry 
flights of airline aircraft, since the trans- 
ports might sustain stresses and strains 
greater than those experienced in nor- 
mal operations. 

In addition, CAB wants the equip 
ment in operation before the aircraft 
wheels leave the ground on takeoff 

Flight Engineers International Assn 
spokesmen told FAA the regulation 
should be tailored more to aircraft speed 
than altitude because of the effects of 
gust load forces. The union said reten- 
tion of recorder information for one year 
also would aid in determining the effect 
of “repetitious” overstresses or operat- 
ing conditions. 

FEIA spokesmen emphasized that 
the units should be able to record hard 
landings and urged their use on all air- 
craft with a takeoff weight above 12,500 
lb., regardless of the type powerplants 
used 

Air Line Pilots Assn. gave the FAA 
proposal full backing but said flight re- 
corders should be used in all aircraft op- 
erating on airways under instrument 
flight rules. 

ATA said its stand against any im- 
mediate change in the regulation is “all 
the more valid” when applied to the 
F-27. Installation of the equipment on 


this aircraft would cost local-service op- 
erators $350,000 in initial costs without 
counting maintenance expenses, ATA 
spokesmen contended. 

The organization said the “sketchy” 
information supplied it by member car- 
riers indicates many carriers would be 
unable to meet the Sept. 1 compliance 
date and would be forced to remove air- 
craft from service. 


Types of Recorders 


Many airlines are interested in a 
multi-channel magnetic type recorder 
which could provide operations and 
maintenance information beyond that 
needed for accident investigation, ac- 
cording to ATA. Timetable set for re- 
corder installation, ATA said, is based 
upon the use of hardware such as Lock- 
heed four-channel recorders now used 
by a number of airlines. 

ATA said it favors purchase of a 
magnetic type recorder being developed 
by the Minneapolis-Honeywell Co., 
which can supply them at a rate of 
20 per month beginning Jan. | on a 
unit cost of about $10,000. The com- 
pany plans to conduct a test flight for 
FAA representatives by the end of this 
month, ATA said. 

Favoring the use of a magnetic, multi- 
channel-type instrument, ATA said its 
talks with Minneapolis-Honcywell sug- 
gest that those interested in this unit 
could complete evaluation and installa- 
tion studies by July or August, 1961. 

In the meantime, ATA said other 
carriers could go ahead and install the 
currently available recorders, but that, 
should FAA adopt the regulation 
change, those desiring other types would 
be forced into using the current units 
and would be financially unable to 
convert to the magnetic type at a later 
date. 

ATA also requested that F-27 opera- 
tors in Hawaii and Alaska be excluded 
from the proposed amendment because 
it said violent weather conditions com- 
mon to the U. S. are not prevalent 
in those areas. 

Filing by Lockheed Aircraft Service, 
Inc., with the FAA indicates that the 
firm’s Model 109-C recorder will be 
available at the rate of 24 units a 
month by the end of this month, in- 
creasing to 184 a month by August. 
Price quoted of $82,400 for 50 units, 
including installation, were for the 
Electra. Cost for the Viscount would 
be similar; for F-27 and Canadair CL-44 
recorders, a bit lower, the manufacturer 
said. 
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ADVANCED VERSION of the Lockheed GL 207-42 Super Hercules, powered by 
22,000-Ib.-thrust Pratt & Whitney JT3D-11 turbofans (AW Apr. 11, p. 42), is bein 
posed by the company’s Marietta, Ga., Division as a USAF Military Air Transport Service 


heavy transport with maximum payload capability of 77,000 Ib. Lockheed-Marietta sa 


that 


flyaway prices would be $5.8 million on basis of 50 units, $4.9 million on basis of 100 


and $4.3 million if 145 are ordered. 


MATS Procurement Plan Calls 


For Initial Order This Summer 


By Katherine Johnsen 


Washington—Air [Force last week 
presented to Congress its timetable for 
modernization of the Military Air 
Transport Service cargo fleet and new 
MATS contracting policies aimed at 
stimulating the purchase of modern 


cargo planes by the airlines 


Philip B. Taylor, assistant USAI 
secretary for materiel, made it clear to 
the House Government Military Opera- 
tions Subcommittee that Air Force plans 
to build up and maintain a modern 
MATS cargo capability in excess of 
“hardcore” military requirements until 
there is an adequate commercial cargo 
airlift for backup in an emergency. He 
also said that MATS intends to main 
tain its present utilization rate of five 
hours a day indefinitely 

l'avlor reported that a determination 
on the “hardcore” mission of MATS— 
the kev to its future size—is scheduled 
to be made by the Joint Chiefs of Staff 
in September. The JCS review is now 
under way 


MATS Plan 


This is the MATS procurement plan 
Taylor outlined 
@ Selection of the aircraft to be the fu- 
ture backbone and “workhorse” of 
MATS will be made “shortly after 
July 1.” Proposals have been submitted 
by several companies. From these, Tay- 
lor said he was “most optimistic” that 
an aircraft meeting MATS requirements 
--including integral loading equipment, 
truck-bed height cargo floor, capability 
for short-field operations and airdrop of 
cargo and personnel—and also meeting 
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the low operating cost require: 
commercial carriers—can be de 
The House has already appr 
million in the Fiscal 1961 defe1 
get for initial development an 
neering on this aircraft. Tay 
mated deliveries on the aircraft 
start in mid-1964. 
© Taylor estimated that by 
USAF would give the selected m 
turers the go-ahead for product 
100 cargo aircraft for the interi: 
MATS These 
would be available to MATS « 
1962, and deliveries would 
pleted by the end of 1963 

laylor favored procurement 
Lockheed C-130Es, but gave n 
tion as to the aircraft type which 
be favored by USAF for the 
50 aircraft to meet MATS’ long 
turbine-powered requirements 
House has voted $70.4 million 
Fiscal 1961 defense budget f 
130 purchase, and $250 million f 
curement of “the KC-135 aircraft 
aircraft of similar capability H 
Appropniations Committec p 
only that “it is intended that thi 
aircraft be a side-loading typ 
will require the least modificati 
thus provide the most immediat 
livery—as opposed to the devel 
of a swing-tail version 

Rep. L. Mendel Rivers (D.-S 
chairman of the House Armed Ser 
Subcommittee on airlift, strongly fa 
the KC-135, but Sen. A. S. Mike M 
roney (D.-Okla.), chairman of the S 
ate Commerce Aviation Subcommitt 
is opposed to selection of this typ 
the ground that its landing area req 


ernization of 


ment is too large and the cost of a cargo 
adaptation of the tanker would be exces- 
sive. As alternatives, Sen. Monroney 
would favor cargo adaptations of the 
Boeing 707 or the Douglas DC-8, or 
the Lockheed GL 207 Hercules. 

In connection with procurement of 
the C-130 and KC-135, or similar air- 
craft, Taylor pointed out that USAF is 
tudying an alternative “swap deal” 
under which Air Force would purchase 
iir defense interceptors for Canada in 
exchange for Canadair CL-44s. Gordon 
W. Reed, board chairman of Texas 
Gulf Producing Co. and head of a seven- 
member committee which recently made 
» study of MATS (AW Apr. 15, p. 39), 
recommended an $880 million purchase 
of interceptors in exchange for CL-44s 
l'aylor reported that the scope of Reed’s 
proposal was too large, but that USAF 
‘still sees financial advantage in such a 
wap.” 

Under MATS’ new commercial air- 
lift procurement policies, the “type” of 
iircraft to be operated under contracts 
will be given major consideration, thus 
holding out the lure of MATS business 
for carriers who buy modern cargo 
planes. To make this prefereutial treat- 
ment possible, USAF will generally use 
competitive negotiation in contracting 
with air carriers. Air Force will not pre- 
clude competitive bid contracting, 
which MATS has generally used in the 
past, Taylor noted, “where negotiated 
contracts fail to provide airlift services 
it reasonable prices.” Preferential con- 
sideration will also be given to carriers 
offering expansion capability in an emer- 
gency. 


Common Carrier Rates 


l'aylor flatly ruled out paying com- 
mon carrier rates under MATS con- 
tracts and the proposal of four overseas 
airlines—Northwest Airlines, Seaboard 
& Western Airlines, Pan American 
World Airways and Trans World Air- 
lines—to carry all MATS and other gov- 
ernment air traffic over points on their 
routes at reduced rates established by 
Civil Aeronautics Board (AW Nov. 16, 
p. 47). Using common carrier rates, 
l'aylor said, would triple the commer- 
cial airlift procurement cost to MATS. 
The four-carrier proposal, Taylor com- 
mented, “is a very nice document, but 
it has no prices in it . . . and the price 
is the critical element.” He emphasized 
that USAF would never accept any 
proposal under which it paid the bill 
ind CAB set the rates. Taylor also ob- 
jected that under the four-carrier pro- 
posal, USAF would be precluded from 
having a say on the type of aircraft to 
be used. 

As an alternative to the four-carrier 
proposal, Taylor reported, MATS plans 
to channel a portion of its traffec to 
certificated route carriers on regularly 
scheduled flights—provided the carriers 
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guarantee “‘an agreed amount” of ex- 
pansion in ton-miles. The passengers 
would be ticketed to load and leave the 
air carrier at commercial airports, ex- 
cept where the airline normally serves 
a military airheld. To the extent pos- 
sible, only jet transport aircraft will be 
used for this passenger traffic, and cargo 
service would have to be provided with 
“the most modern cargo aircraft avail- 
able.” 

To make MATS business more at- 
tractive and assist airlines in financing 
new jet cargo aircraft purchases, Tavlor 
reported MATS will let long-term con- 
tracts—probably for one year, with a 
government option to renew for two 
sueceeding one vear periods. 

A specific aim of MATS’ new pro- 
curement policies, Taylor said, is to 
preclude MATS business from DC-4 
and other obsolescent aircraft 

To assure the availability of modern 
civil cargo airlift in an emergency, Tay 
lor reported, USAF in the near future 
will recommend to the Department of 
Defense the enactment of legislation 
which will provide 

“In time of war or 
gency, the President, through the Se 


national emer 


retary of Defense or his designee, may 
take possession and assume control of 
all or part of any system of transporta- 
tion to transport troops, war materiel, 
and equipment, or for other purposes 
related to the war or emergency. So far 
as necessarv, he may use the system to 
the exclusion of other traffic.” 

USAF is also considering legislation 
providing special reserve status for air 
line personnel, making them subject to 
call to active duty. 

T'avlor indicated doubt as to the fu- 
ture necessity of the Civil Reserve Air 
Flect. Noting that MATS’ new pro 
curement and legislative proposals will 
largely accomplish the objectives of 
CR A; he idded ‘In 
thev go even further toward providing 
appropmiate types of civil aircraft and 
using them in a national emergency.” 
USAF will undertake a re-cxamination 
of the role of CRAF in the 
future,” he said 

Taylor also reported that a strategic 
airlift role has been officially established 
for Air Reserve and Air National 
Guard. Phased-out MATS aircraft will 
be turned over to AR and ANG units 
to meet airlift reserve requirements 


some resp cts 


immediate 


Lockheed Completes Electra Test; 
Announces Probable Crash Cause 


Los Angeles—Lockheed Aircraft Co 
climaxed a two-month-long investig 
tron and test program on its trot 
Electra turboprop transport last 
with an announcement that 
crashes of the aircraft were bot! 
by wing failures resulting from 
pling of vibrations between th 
board power package and the wing 

Referring to the crash of a Northwest 
Airlines Electra near Tell Citv, Ind., 
on Mar. 17 (AW Mar. 28, p. 40 
Braniff Airways Electra near Buff 
Tex., last Sept. 29 (AW Oct. 5, p 
Lockheed Board Chairman Rober 
Gross said 

“In our opinion, the accident r 
from the dynamic coupling at 
speed of oscillatory movemen 
outboard power package and wing 

Lockheed spokesmen told a m« 
of airline representatives and member 
of the Air Line Pilots Assn. that, with 
its investigation virtually complete, the 
company “expects any additional data 
developed to confirm the conclusions.” 

Speculation as to the significance of 
clear air turbulence in aircraft accidents 
also was mentioned by Gross who said 
that, while all tests supported the belief 
that “some elementary damage”’ existed 
in the power package areas of both El 
tras prior to the accidents, the damage 
alone could not have caused the acci- 
dents. Damage, Lockheed indicated, 


+ 


; 


40 


ould have been sustained in hard land 


lane encountered 


] ] ‘ } 
| external force which als 


rp 

yuld not have caused destruction, but 
combination of the broken or weak- 
ned element, plus the external force 
nsifed bv high speed, acted as a 
sect off oscillations, which 
forces to the breaking 


Electra has been operating under 
in FAA-imposed speed restricti 
225 kt., pending the results of th 
Acronauti 
cident 
how that operation 
ra under this restriction prev 
repetition of the “multiple 
so that any chance of 
of “dynamic couplin 
higher unrestricted speeds will be elimi 
nated under the program 
While Lockheed declined to reveal 
further details on the exact fix needed, 
the probable individual costs to the 
irlines now operating a total of 136 of 
the turboprop aircraft, the company 
uid proposed design changes will be 
ubmitted to the FAA for approval 
within the next few weeks and that 
modifications, utilizing the company’s 
field bases on the East Coast, abroad 
and at Burbank, Calif., can begin by 
July. Gross said Lockheed has already 


Board investigation 


two ac Gross said that 


sts also 


it 


’ 


begun engineering changes to permit 
high speed operation of the transport 
and added that further design changes, 
having no possible connection with the 
accidents, also will be proposed. 

Lifting of the speed restriction, FAA 
sources say, will await complete modi- 
fication of the aircraft and final determi- 
nation of the cause of the accidents lies 
with the CAB. 

Gross, however, said he was sure the 
program of improvements Lockheed is 
now developing would encompass any 
likely official findings by the Board 

Ihe Lockheed board chairman 
termed the Electra investigation one 
of the “most profound engineering 
probiems’ to confront the company in 
three decades and said that 250 engi- 
neers and technicians have worked on 
i round-the-clock basis to solve the 
problem. At one point, he said, Lock- 
heed mathematicians fed 59 mathemati- 
cal equations, involving thousands of 
variables, into electronic calculators to 
solve them simultancously 

Lockheed earlier denied reports that 

lectra investigatron disclosed the 
raft suffered from weak 
which might cost nearly $72 
ilon to correct 

Gross rebutted 


structural 


that the cost of 


changes involved in the Electra pro 


gram would not excced $25 million 
Reports from some sources have in 
ited that the Electra fix 

clude the strengthening of spars under 


would in 
the outboard nacelle and another lead 
ing from the 


ection 


wing into the landing 


Cost was estimated at 
with ,Lockheed 
uircraft had 


ranty of 


urcraft, 
cost if the 
tory war 


$200.000 per 
suming this 
not exceeded its fa 

1.800 hr. time 
Explaining how it arrived at its con 
lusions on the Electra, Lockheed said 
i model ot the 
ure, including 


t for 


wing and its nacelle 


the engine, was 
sts. At all speeds 


disturbances, 


wind tunnel te 
ind against all 
including sudden wind gusts, the 
the model of 
tained normal stability 
Gradually, the stiffness and 
trength of the nacelle 


owerplant was reduced, permitting ex 


ti 
external 
said, 
in undamaged structure 
bending 
combined and 
ive movement up ind down, as well 
ward, to simulate the effect of 
lamage such as that 

¢ ult from a hard landing 
Under thes¢ conditions, a 
point was reached at which the weak- 
ened model began to oscillate and be- 
ime unstable so that the movements 
ind established similar oscil- 


which 


testing 


ontinued 
lations in the wings, they said 

‘In an Electra without a damaged 
part in the power package areca,” 
heed pointed out, “such oscillations 
would quickly damp out or disappear, 
but with damage somewhere on the sys- 
they could continue unchecked.” 


L.ock- 


tem, 
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Port Authority, Airlines Analyze 
FAA Idlewild Jet Anti-Noise Rules 


By Glenn Garrison 


New York—Anti-noise regulations 
proposed last week by Federal Aviation 
Agency for aircraft operations at New 
York International Airport generally 
follow already existing National Air 
Transport Coordinating Committee 


procedures for piston and jet aircraft 
orig the airport (AW June 29, 1959, 
p. 29) 


Like the industry anti-noise group's 
rules, however, the new FAA proposal 
falls short of what the Port of New 
York Authority feels is adequate to 
protect neighboring communities from 
the noise of jets. The Port Authority 
in a matter of hours reacted to FAA's 
announcement of the proposal by call- 
ing the rules “inadequate” to afford 
such protection, and the Port Authority 
said it will submit its views to FAA 
ifter further analysis 

Among the major differences be- 
tween the FAA's proposed rules and the 
Port Authority's own prescribed pro 
cedures for jet operation is the ban on 
night takeoffs from any runway other 
than 25 or 22, which lead aircraft out 
over water. FAA does not prohibit such 
takeoffs; Port Authority does prohibit 
them 


Another Difference 


Another difference is the lack in 
FAA's rules of specific criteria for an 
accepted noise level over communities 
adjacent to the airport. The Port 
Authority sets a minimum, measured 
on the ground, of 112 “perceived noise 
decibels,” a standard worked out by its 
consultants and somewhat contro- 
versial in the industry 

Comments on FAA's notice of pro- 
posed rule making may be submitted 
prior to June 27, and the effective date 
will be sometime thereafter, depending 
on how much additional evaluation or 
riage: age is required. If adopted, 
the rules will be the first federally en 
forceable noise abatement regulations 
in the New York areca. Basically similar 
regulations have been instituted by FAA 
at Los Angeles International Airport 
(AW Jan. 4, p. 26) 

Airlines in the past have not always 
been completely faithful to the Port 
Authority's rules in operating their jet 
aircraft. For example, the carriers are 
required to clear each jet takeoff with 
the Port Authority, reporting gross 
weight, wind, temperature and other 
data so the agency can decide whether 
the planned takeoff will violate the per- 
ceived noise decibel limit. Airlines 
sources have told Aviation Weex that 
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a not too unusual sequence of « 
is a call by the airline with its 
return call shortly thereafter | 
Port Authority disapproving th« 
off, and finally a takeoff on 
anyway 

The NATCC rules, which tak 
consideration such economic fact 
gross weight and fuel, cargo and 
senger loads as well as noise 
termining runway assignments, v 
general be absorbed in the new FAA 
procedures if they become 
regulations. The NATCC system t! 
fore will be eliminated as such 
NATCC will continue its existen: 
may add voluntary procedures to t 
required by law. It will continu 
voluntary basis, NATCC said last 
“to explore all possibilities for 
ditional noise abatement and w 
operate fully with FAA in that ag: 
noise abatement program.” 

FAA, which also has been a men 
of NATCC, last week announced 
withdrawal because membership w 
be incompatible with its rule-mak 
activity in the anti-noise area 

Initial airline reaction to the FAA 
proposal was emphasis that any FAA 
regulations would, of cour 
followed to the letter. There was 
feeling that any obligation to 
to the Port Authority's rules w 
lessened by official legal regulati 
the subject 


TWA 707 Damaged 
In Landing Mishap 

New York—Failure to accomp 
go-around after a too-high ILS app: 
led to an accidental belly landing 
Trans World Airlines Boeing 7 
jet transport last week at New 
International Airport 

The Intercontinental jet, wit! 
passengers and a crew of nine, t 
down about three-quarters dow 





TWA 880 Delivery 

San Diego—Convair Division of Gen 
eral Dynamics Corp. will deliver four of 
an order of 30 Convair 880 turbojet 
transports to the Hughes Tool Co. for 
Trans World Airlines this month. Fol 
low-up deliveries are planned at the 
rate of five aircraft a month, according 
to Convair spokesmen. 

Hughes recently announced plans to 
undertake a $340 million financing pro- 
gram to cover the cost of the turbine 
equipment being purchased for TWA 
(AW Apr. 18, p. 28). 











length of 8,400-ft. Runway 22L as the 
landing gear was in the process of re- 
traction. The plane skidded on two 
pods and the fuselage bottom to a stop 
ibout 300 ft. from the end of the strip. 

The main gear apparently was re- 
tracted and the nose gear still coming 
up when the plane hit the runway. 
Friction of No. 2 and No. 3 engine 
pods against the concrete touched off 
fires in those engines and the cabin 
filled with smoke, but all persons aboard 
escaped and injuries, reportedly minor, 
were confined to eight of the passen- 
gers. Port of New York Authority fire- 
fighters extinguished the fires quickly 
ind the airplane will be repaired. 

No official results of the investigation 
of the accident were available last week, 
but Aviation Weex has learned that 
the pilot, Capt. Harry Campbell, found 
himself too high after breaking out of 
the overcast at 400 ft. and made a last- 
minute decision to go around. Power 
was applied and gear retraction started, 
but, with the inherent lag in accelera- 
tion of a jet engine, the aircraft sank to 
the runway before it could break clear. 

TWA reported that the decision to 
go around was made just prior to the 
landing. Before the procedure could be 
accomplished, TWA said, the airplane 
touched down on the runway. 

The flight, which originated at Los 
Angeles, made an ILS approach to the 
runway, and the contact was made at 
4:49 p.m. May 9 

Passengers in the first class forward 
compartment were evacuated by an 
emergency chute slide after the flight 
engineer reportedly assisted the hos- 
tesses in inflating and placing the chute 
it the forward galley exit. In the aft 
cabin hostesses opened the rear galley 
emergency exit, according to TWA, and 
passengers were assisted to the ground 
from the 6-7-ft. height of the door well. 
['wo male passengers went out an emer- 
gency door over the wing in the forward 
part of the tourist compartment and 
went back to the outside rear to help 
the evacuation. 

Everyone was off the airplane in 
three minutes, according to TWA. 

Aircraft parts damaged by the acci- 
dent include the right wing, belly sur- 
face, No. 2 and 3 pods, and the nose- 
wheel gear door, which was ripped off 
the airframe. The plane was towed 
from the runway to TWA’s hangar on 
its own landing gear after air bags and 
jacks were used to get the fuselage off 
the ground. Four tires were changed 
before the tow was begun. 

he airplane was the single 707-320 
used by TWA on its domestic routes, 
recently scheduled transcontinentally 
with considerable advertising fanfare. 
It has been replaced on the route with 
a 707-120, and no plans had been made 
it mid-week to schedule another 707- 
320 domestically. 
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Eastern Shows Interest in Boeing 727 


New York—Eastern Air Lines is in- 
terested in the Boeing 727 jet transport 
for operation into smaller airports and 
may also be interested in “integration” 
with a railroad, Chairman Edward V 
Rickenbacker said here. 

Rickenbacker also discussed before 
the New York Socicty of Security An- 
alysts his opinion on the future of the 
Lockheed Electra turboprop transport 
in the light of its two as yet unex- 
plained accidents, and his unfavorable 
opinion of some aspects of Civil Acro- 
nautics Board accounting theories 

Boeing has not yet decided whether 
to build the 727, the problem being 
trying to convince potential customers 
to accept the samc aircraft to 
ivoid unexpected production costs met 
in previous jet transport programs (AW 
May 2, p ). United Air Lines and 
Eastern are showing the strongest in 
terest in the airplane, but American 
\irlines is also studying short range 
the 727 and the Convair Model 
60 as well 


basic 


icts 


Aircraft Requirements 


Rickenbacker Eastern in- 
terested in an airplane capable of oper 
iting out of airports with runways of 
i maximum of 5,000 ft. and where local 
conditions made extension unlikely or 
Ihe 727~now designed to 
use three tail-mounted jet engines—ap- 
have good 

potenti il, 


said was 


impossible 


economic and 


Rickenbacker 


pears to 
operational 
said 
Specihcations for the airplane are 
fluid, but those quoted to airlines in- 
dicate the design started at 118,000 Ib. 
maximum gross and since has risen to 
128.000 Ib The Allison-Rolls-Rovee 
\RB 963 (AW May 2, p. 143) is a 
trong contender for the powerplant, 
but the Pratt & Whitnev JT10 turbo 
General Electric also 


fan or a cngine 


ire being pushed 


Passenger Configuration 
I he 


enbacker 
fuselage diameter of the Boeing 707, 


Rick- 


139-in 


referred to by 
the 


cconomics 
include use of 
1 three-and-three-abreast 
coach configuration. Length is quoted 
it 114 ft. 8S in. It would carry 65 first 
lass passengers, SS mixed configuration 
114 all-coach 

Model 60 gross weight 
140,000 or 145,000 Ib 
depending configuration 
The swept-wing twin-engine airplane, 
n the Sud Caravelle range and pas 
senger capacity category, would be 
powered cither by the Pratt & Whitney 
JT3D-5 turbofan or the General Elex 
tric CJ805-41C fan engine and would 
have a range of 1,200 mi. and cruise 


which permits 


mal 
Convair § 
would be cither 


on scating 
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at Mach 0.85. It would be a 
1962. Takeoff distance 
5,000 ft.—probably nearer 4,00 
short and hauls at 
maximum gross weight 

Any United order would be f 
delivery (AW Feb. 29, p. 4 
story p. 41 this issue). Such 
would give United four distinct 
passenger class airplanes from t! 
velle at 100,000 Ib. and 80 pa 
through the Boeing 720 at 203 
and 110-149 passengers, to the D 
DC-5 
Rickenbacker disclaimed an 

Eastern the ¢ 
Here is an airplat 
in a foreign land 4,000 mi. aw 
have troubl 
own doorstep, 


is ik 


medium 


on part mn 


commenting 


enough with pr 
oul SCTVICEN 
otherwis« 

If Eastern orders the 727 


supersede the Electra, on mai 


Rickenbacker said, and the Electra 
would be moved onto routes now being 
flown by Martin or Convair twin pis- 
ton-engine equipment. Eastern also is 
studying the Fairchild F-27E, but has 
> 
dropped options it held on 30 more 
Electras. 


Electra’s Future 


Commenting on the future of th« 
Electra in the light of the Tell City, 
Ind., accident, Rickenbacker defended 
the airplane and said he felt any fix 
required would not be too great a prob- 
lem. He said Eastern flights through 
that area on the day of the crash had 


been warned to stav below 13,000 ft. 
22,000 ft. because of severe 
turbulence expected near a low-level 
jet stream, and he felt this was a factor 
Eastern Electra 
went under the turbulent area and an 
l.astern DC-7B over it at the time of 


Or above 


in the accident. An 





transport (AW Oct. 19, p. 47) is now 


decision whether or not the 


observers believe that such funding 


on 


dropped quictly within a few mv 

The government already is he 
F-104G and Fiat G.91 productio 
French-German military cargo tr 
projects which do not have a guar 

Present status of the 70-seat HFB 
performance figures worked out wit! 
CJ805-23 turbofans, Pratt & Whit 
bypass engines. 

Preliminary figures give the aircraf 
bility between 300 and 1,500 mi 
European observers believe that 
necessary to justify setting the project 


world, let alone Europe, which 
What market will exist in this 
manutacturers of ict transports wit 
As presently projected, the HFB 
velle, and by the time it could b 
Sud-Douglas combine, among other 
superior—airplane to offer custom 
Another practical objection to 
planned capacity of the German i 
has cnough to do during the next f 
new and relatively unnecessary pt 
The HFB-314 design was one of t 
a group of study projects prepared | 
The other Minist 
range transport in the Douglas D( 


range transports 


appears to be dormant, and only the 
The HFB-314 project grew out 
A number of de 


and the final configuration was deve 


transport aircraft. 





The survey is expected to last six to 
vernment will finance further work. Many 


not much likelihood of finding that lar 
the primary target for the HFB-314 project. 
| category will be contested by a half-dozen 


pany has been trying to interest airlines 


Future Doubtful for HFB-314 Jet 


Geneva—Short-term future of the Hamburger Flugzeugbau 314 medium-range jet 
swaiting results of a market survey being made 
by the company at the request of the West German Ministry for Economic Affairs. 


cight weeks and results will influence final 
| not be granted and that the project will be 


committed to the financing of Lockheed 


us sharing development costs of the Transall 
ort. It is naturally reluctant to finance any 
teed future. 
314 is that of a “paper project” with calculated 


hoice of powerplants: paired General Electric 
JT3D-3 turbofans or Rolls-Royce RB.143 


) cruise speed around 600 mph., range capa- 


ind runway lengths on the order of 5,000 ft. 


order for at least 200 airplanes would be 
in motion beyond the study stage. There is 
ge a market for a single design in the entire 


ich more experience behind them. 

{ is little more than a slightly faster Cara- 
silable for service in four or five years, the 
would have at least an equivalent—if not 


ig the HFB-314 project is the current and 
Most observers here believe the industry 
irs without diluting it any further with a 


selected by the West German Ministry from 
ndustry design teams for short- and medium- 
hoice was a Heinkel twin-turboprop short- 
replacement category. The Heinkel design 
Hamburger aizplane is being widely touted. 
the company’s continuing interest in large 


en variations of the 314 transport were studied 
loped about a year ago. Since then, the com- 


but the extent of its success is not known. 
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Cost Increases 


Specific areas where Eastern Air Lines 
showed cost increases tha* resulted in a 
deficit of $640,039 for the first quarter 
of 1960 compared with a $2,101,859 
profit for the same period last year were 
described by Chairman Edward V. Rick- 
enbacker to the Security Analysts. 

Expenses rose 20% overall to total 
$77,710,343 as against revenues which 
rose to $77,284,417 from $70,460,076 
last year. The breakdown, which clearly 
showed the effect of transition to the 
Lockheed Electra and Douglas DC-8: 

Item Increase 
l'raining 48% 
Parts and supplies 54% 
Overtime (including holiday | pay 

required by training programs) 629 
Depreciation 39% 

Rickenbacker said fuel costs had de- 
clined slightly because of the greater use 
of less expensive kerosene for turbine en- 
gines, but he said he doubted whether 
this price difference would remain in 
effect long 

Four areas ate primarily responsible 
for increasing costs, he said: depreciation 
charges, interest, rising insurance rates 


on turbine equipment, and wares. 











crash and experienced little or no 
turbulence, he said 

His comments on the integration of 
transportation systems came during a 
discussion of the long range future of 
the airlines in which he pointed out 
that perhaps the time had come now 
to look at transportation as a whole, 
rather than dealing with rail, air and 
steamship problems as separate 

A basic advantage might exist, he 
felt, in integrating domestic trunk 
lines and railroads or international air 
lines and shipping companies—not 
necessarily by merger but through stock 
participation. As air cargo expands, 
uitlines will have to duplicate at great 
cost handling systems already in exist- 
ence for railroads or shipping. Integra 
tion would obviate this duplication 

As for merger, he said Eastern is in- 
terested in gaining two things—carning 
power and leadership. “If we can get 
both, we're interested,” he said, “‘and 
we might be willing to let the other 
fellow take the lead.” 

April produced some “real sunshine” 
when system load factors rose to 58% 
he said, and he felt this trend would 
ontinuc. Eastern is basing its request 
for a fare increase under the new rate 
of return concept on a 60% load fac- 
tor, which he indicated would be an 
excellent over-all average for Eastern’s 
predominantly short-haul routes 

DC-8 load factors have run at 80%, 
he said. On the Electra, prior to the 
Tell City accident Mar. 17, they were 
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running 57.60%. From Mar 
they ran 53.44% and for the n 
April, 52.34% Rickenbacker 


latter figure was a good averas 


load factors for the first two 
the month were in the low 40s 


Rickenbacker was highly crit 


CAB-recommended accounting 
on residual values of piston eq 
for example. “We had to inc: 
residual value to 15% from 5 
we should have written them 
nothing becaus« that is what 
doing to them now,” he said 

Jet aircraft may face the 
lem, he added, for much can h 
the next 10 vears over which t] 
ment is being written off. H 
maximum depreciation peri 
transport should be five year 
felt deferring of some jct tran 
ind of interest charges on fi 
rowed for progre Ss paym 
wrongfully encouraged by 

It’s fundamentally not go 
he said. “When I spend m 
to charge it off.” 

Eastern in 1959 deferred § 
in transition costs and $41] 
terest costs for amortization 
riod of years. Combined wit! 
in computing deferred in 
Eastern’s 1959 net income wa 
000 higher than it would h 
under previous accounting met 
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Land of the Queen of Sheba. Afri 
today's greatest business potential, newe 
adventure. Fly overnight in luxurious 


Britannia Crash 
Cause Undetermined 


London—Precise cause of a crash of 
Bristol Britannia G-ANCA Nov. 6, 
1957, at Downend, Bristol, cannot be 
determined, British Ministry of Avia- 
tion said in its official investigation 
report last week. 

he report stated: ““The accident was 
the result of the aircraft developing a 
very steep descending turn to the nght 
which the pilot was unable to control 
The reason for this could not be deter- 
mined, but the possibility that it oc- 
curred as a result of a malfunctioning 
f the autopilot cannot be dismissed.’ 

Investigators cited a design fault in 
the electric. il circuitry. Similarity of the 
iccident to another incident involving 
1 Britannia, in which recovery was made 
only after autopilot power was isolated, 
vas noted. Same fault was evident in 
both cases, the report said. 

Report was contested by Smiths Avia- 
tion Division, autopilot manufacturer, 
which argued that damaged condition 
yf components could still be consistent 
with damage due to the crash. 

Ihe report concluded that the auto- 
pilot failed to disconnect although 
oper switches had been activated and 
that a force-limiting link had sheared 
before impact. 
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SHORTLINES 





> Alitalia, the Italian airline, has ac- 
cepted delivery of the first of its fleet 
of six Douglas DC-8 turbojet transports 

a Series 40 model powered by Rolls- 
Royce Conway bypass engines. As of 
Apr. 28, 47 DC-8s had been delivered. 
Alitalia was the 11th airline to accept 
delivery 


P Allegheny Airlines is consolidating its 
sales and service management under 
the direction of L. T. Ferguson as gen- 
eral sales manager and Robert C 
Schumm as general manager-transporta- 
tion services. Reason for the consolida 
tion “ is based on a concept of 
‘sales through service’.” 


> Continental Airlines is adding five 
Bocing 707 passenger-cargo flights on 
its Chicago-Denver-Los Angeles routes 
this month, increasing its jet air freight 
capacity to 300,000 Ib., a gain of 30% 


> KLM Royal Dutch Airlines reports 
$4.2 million net carnings for the 12 
month period ending Mar. 31, a gain of 
$3.2 million over the previous 12-month 
period. The carrier, however, has re 
ported a net loss of $2.2 million for the 
first quarter of 1960 despite an increase 
in operating revenues—which climbed 
14% above the same period of last 
year to $30.6 million. 


P Southern Airways is planning a new 
administration building at Atlanta Air 
port, with occupancy scheduled by the 
Building will house 
the airline’s sales, operations, treasur 
and administrative departments 


end of the vear 


> Trans World Airlines has received a 
Civil Aeronautics Board exemption 
from the Federal Aviation Act permit 
ting the carrier to serve points in 
Georgia and Florida from the West 
Coast so long as the carrier does not 
provide through-plane service The 
Board's exemption said in part that 
TWA may serve Miami, Tampa/St 
Petersburg/Clearwater and Atlanta 
. only on flights terminating or 
originating at Nashville, Tenn., or St 
Louis Mo.” 


» United Air Lines reports that it is 
hiring an additional 500 mechanics, 
ground personnel and administrative 
workers to service its expanding turbo- 
jet fleet. By the end of 1960, United 
expects to have 33 Douglas DC-8s and 
11 Boeing 720s. In 1961, the carrier 
hopes to add seven more of cach type 
as well as one Douglas-produced Sud 
Caravelle. The airline also plans to hire 
an additional 700 stewardesses this year. 
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AIRLINE OBSERVER 


> Continental Airlines President Robert F. Six is urging Congress to 
underwrite development costs of a supersonic transport aircraft. In a letter 
to the House Science and Astronautics Committee, the airline executive 
estimated that a prototype Mach 3 to Mach 3.5 aircraft could be developed 
for $100 million and said the government could eventually recoup develop- 
ment costs by levying rovalties on all production aircraft. He points out that 
the British government financed the Vickers Viscount in the same manner. 


© Third-pilot battle between the Flight Engineers International Assn. and 
the Air Line Pilots Assn. ma longed as a result of current contract 
talks between FEIA and East \ir Lines. Engineers are now demanding 
that wherever Eastern usc pilot crew, two flight engineers should 


be utilized 


> United States and British aviation manufacturers do not plan to appeal the 
International Air Transport Assn. ban on their attendance at IATA’s annual 
general meeting in Copenhagen in September, but French aviation manu- 
facturers are pressing to attend on a semi-official basis. Scandinavian 
Airlines System, the host airline, has indicated that it does not want manu- 
facturers present, and [ATA's executive committee is not expected to rescind 
the ban voted last fall in ‘Tokyo 


> Newark Airport may rece ts first scheduled jet service this summer 
flights by Delta Air Lines. Publica- 
pparently is awaiting Port of New 
ito Newark. Approval would prob- 
ce sometime in July. Meanwhile, 
between Memphis, Chicago and New 


with the inauguration of ( 
tion of the airline’s summe 
York Authority approval of ject 
ably permit Delta to provid 
Delta plans to begin $80 
Orleans on July | 


> North Central Airlines plans to purchase an additional five Convair 340s 
this year and expects to expand its Convair fleet at approximately this rate 
for the next several years. However, there are no plans to convert the air- 
craft to turboprop configurations for at least three years, the airline reports. 


> Pan American World Ait ‘ts were enjoined by Federal Court 


order last week not to refu that might involve more than § hr 
f duty time in any 24-hr sining order, issued by Judge Emett 
C. Choate in Miami, Fla., ag Air Line Pilots Assn., found that 
ALPA efforts to prevent th ) accepting such flights constituted 
illegal interference with the usiness and employment contract 
which does not expire until A No date was set for a further hearing 


> Flight Engineers International Assn. officers and 39 FEIA members at 
Continental Airlines are being sued as individuals by the airline. Complaint 
filed by the airline in Federal District Court of Los Angeles charges that 
telephone ticket sales dropped from a high of 500 calls to 150 a day follow- 
ing the union’s recent public threats to strike the carrier. 


t week to extend positive control of 
rways from the present upper limit 
nge radar-controlled area of Chicago- 
n at 17,000 ft. Under a proposed 
into effect by Oct. 15, aircraft 
quire aircraft to be equipped with 
ntification aid plus radio equipment 
g direct communication between pilot 


© I ederal Aviation Agenc\ 
aircraft along three transcont 
of 22,000 ft. to 35,000 ft. in t 
Indianapolis. Lower limit w 
regulation amendment sche 
operations in the control 
radar beacon transponders a 
tuned to a specific frequency 
and controller 


> British Overseas Airways Corp. will cut its round-trip New York-Nassau 
fares from $143.10 to $122.60 on May 22. New fare applies to BOAC’s 
30-day round-trip tourist class excursion for summer and autumn months 
and expires Dec. 15. 



















Space probe reaches 
heights of over 500 miles— 
speeds of over Mach 10— 

with unprecedented reliability ... 





) BRISTOL SIDDELEY 


One of the largest manufacturers of motive power units in the world, Bristol Siddeley Engines 
Limited produce the Gamma. A liquid propellent rocket engine, the Gamma powers the Saunders-Roe 
Black Knight, Britain’s highly successful space research vehicle. An extremely reliable powerplant 
the Gamma produces a total sea-level thrust of 16.400 |b (7,438 kg) and nearly 19,000 Ib (8,618 kg) 
outside the earth’s atmosphere, for a total powerplant weight of only 700 Ib 

The Gamma has sent Black Knight over 500 miles into space at speeds in excess of Mach 10 with 
a reliability that is unprecedented. For, to date, the Gamma has never failed to fire suc« essfully 

Since Bristol Siddeley’s rocket division began work in 1946, it has developed a wide range of 
components. By combining these components in single or multi-chamber layouts, thrust requirements 


from 500 Ib up to 100,000 lb can be met. 


——— ——— 
Be = onisro SIDDELEY ENGINES LIMITED 


BRISTOL AERO-INDUSTRIES LIMITED, 200 INTERNATIONAL AVIATION BUILDING, 
MONTREAL 3, CANADA. TELEPHONE: UNIVERSITY 6-5471 





AND THIS 


Bristo! Siddeley Maybach dicse! en 


gines power Britain's fastest express train 


The Bristol! Siddeley Orpheus, 


The Bristol! Siddeley Proteus power 
world’s most advanc« 


d lightweight tur Britannia airliner. Four Proteus giv 
the British Railways “Bristolian.’’ Two jet engine, powers this Fiat G 91, NAT 130-seat aeroplane a speed of ove 
type MD 650 engines, developing a total of standard lightweight strike fighter. 1 } 


ph a rang Oo ver 5,000 
2,200 hp, give the Bristolian’ a top 8] od Orpheus min service « differ: niaa are in service with twelv: 
of over 90 mph. 


au 
craft and is speci 


eight ot 


! with RAF Transport Command. 


49 





OEING 





WORLDS 
NEWEST 


It’s new, sleek, fast... designed specially to 
serve cities not now on the jet-travel map, 
as well as major centers. The pure-jet 720 
cruises at more than six hundred miles an 
hour and operates easily from shorter run- 


GROUND CREWMAN, SIGNALING WITH LIGHTED WANOG, DIRECTS A BOEING 720 INTO PARKING AREA 


ways. It is the newest jet by Boeing, world’s 
most experienced builder of jetliners. United 
Air Lines will be the first to put 720s into 
service. Watch for the introduction of the 


exciting Boeing 720, newest of the jets. 


BALIN Ee 72#@ 








First of four Sud Caravelle Mk. 1s is delivered to Swissair. Aircraft is powered by 
Rolls-Royce Avon Mk. 522 turbojets, rated at 10,500 Ib. sea level static thrust « 


Caravelle Versions Include Fan Engines 


New growth version of General Electric CJ-805-21 aft-fan engine, the CJ-805-23, w 


takeoff thrust rating of 16,100 Ib., will be fitted to Sud Caravelle Mk. 7 jet tran 
purchased by GE for testbed use (AW May 2, p.119). Program is aimed at spe 
FAA certification of the aft-fan Caravelle, which will be sold by both Sud and Dong! 
craft Co. Configuration of the short-cowled aft-fan engines is shown on model. Five 
cowls, pods and stubs will be produced by Douglas for the first CJ-805-23s. Dougla 
deliver these assemblies under a $1.2 million contract in November. Specificatic 
Caravelle Mk. 7 indicate a maximum cruise speed of 540 mph. and range of 2,0 


Alitalia has four Caravelle Mk. 3s on order; first is shown above and is fitted with 
suppressors on tailpipes. Powerplants are Rolls-Royce Avon Mk. 527s of 11,700 Ib. tl 
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“Because we ve got to he 


On Camera, 
on cule 


we use Delta Air Freight” 


VELEY ROMP TER 
STAGIAG 
se TORR 


TelePrompTer Corp., New York, produces 
closed-circuit TV programs nationwide, 
ships special electronic projection equip- 
ment by air, relying heavily on Delta’s 
scheduled Air Freight service. 


“Meetings via closed-circuit television 
have become so popular with business 
and industry,” reports Barry Burnstein, 
Traffic Manager, “that we have to use 
the fastest, most reliable means of ship- 
ment to assure prompt delivery. By 


th using Delta Air Freight we also eliminate 
rt heavy crating, excessive paperwork and 


handling. Air freight is a daily tool of 
business with us. It has helped us widen 
our service and please more customers.” 


Profit from Delta’s 


BIG PLUS 





Delta operates all-cargo flights and in 
addition carries freight on every passenger 
flight, including Jets. All-cargo flights 
serve “itlanta + Chicago + Cincinnati 
Charlotte + Dallas + Houston - Miami 
New York « New Orleans + Orlando 
Philadelphia + Detroit «+ Memphis 


D2OOR-TO DOOR 





OFFICES: ATLANTA AIRPORT, ATLANTA, GA, 
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IN RACK 
AND PANEL 
CONNECTORS 
REE 
MAKES 
THE DIFFERENCE! 






































Right here in the socket contact lies the heart of the AMPin-cert Connector line: the AMP cantilever 
spring. Seated in the slot of the socket to meet the pin shaft, it is your key to top connector reliability. 


It provides you with positive wiping action . . . consistently sound electrical contact... firm pin grip. . 


and stable resistance—yet has an extremely low, uniform insertion and withdrawal force. And, regardless 
of the metal plating you choose or the thickness you require, all pins and sockets are provided with an 
underplating of nickel to give long life reliability in all critical applications. 

Add to this cantilever construction, many other plus features including AMP's industry proven solderiess 
crimping technique to help you design and manufacture products of the highest reliability and lowest cost. 


Take your pick: AMPin-cert Connectors in Series D, M and W as well as environmentally sealed or un- 
sealed Series A—all tough enough to soak up heavy punishment while providing the dry circuit sensitivity 
you need for your most critical applications. 





The complete story is available in catalog form. Write today for your copy. 


AMP INCORPORATED 


GENERAL OFFICES: HARRISBURG, PENNSYLVANIA 


pa products and engineering assistance are available through subsidiary companies in: Australia « Canada « England « France « Holland « Italy « Japan « West Germany 
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Component Reliability Practices Proposed 


By Philip ]. Klass @ Reliability level of clectroni 

nents will be spelled out in milit 

Washington—Specific measures for  cifications, ilong with tests wh 
improving the quality and reliability of | be performed by the component 
clectronic components and slashing the to assure that components mec 
time required to prepare and bring up fied reliability levels. There will 
to date military specifications will be different reliability levels, expr 

ivailable to industrv within 60 days failure rate per 1,000 hr 

lirst details of the measures, the 1 0.0] | ind X%, wh 
ult of a two-year Defense Department latter figure depends upon th 


industry study, were disclosed here at component type 
the Electronic Components Confer © Qualification approval woul 
cnet given to a new component solel 
Ihe recommendations, if impk basis of te of a few hand-m 
mented by the Defense Department pk i past. Instead, com 
ould have a profound effect on pr makers will | quired to subr 
ducers of electronic components, manu central defen wency all dat 
facturers of defense electronic equip icceptan test erformed on 
ment and upon the using militar quent production. If pro 


+} 


SCT exhibit a higher failure rate than 


TV ict 

Here are some of the new practices samples, the manufacturer will 
ommended bi the Ad Hox Studs listed ) h wh as a source 

Group on Parts Specification Manag lower-reliability components. If 


ment for Reliabilits ‘ subsequent production exhil 


ver failure rate than early samples, 
then the manufacturer can request a 
iew listing as a supplier of higher-relia- 
lity component 
¢ Component manufacturers would bx 
quired to provide their customers 
th acceptance test data which has 
n certified by a responsible company 
ficial 
¢ Permanent advisory group, reporting 
the Assistant Secretary of Defens« 
Supply and Logistics, is recom 
nded to carry out the new program 
coordinate and speed up the prepara 
n and revision of military component 
ecifications, and to serve as a central 


formation exchange agency to collect 


1d disseminate data to and from indu 
ind the military on component fail 
ind component application infor 

pation 

\fter a two-vear study, the ad hoc 

mmittec, headed by Paul S. Darnell 
Bell ‘Iclephone Laboratories, con- 


Soviet Trawler Photographed in U.S. Test-Firing Area 


ently photographed by a U. S. Naval patrol 

George Washington was test-firing dummy 
rge Washington’s speed, screw noise, etc. Pri- 
ommunications frequencies. Visible systems 
the superstructure above the bridge; commu- 


Soviet trawler Vega, equipped with tracking radar and probably sonar equipment, was 
plane about 60 mi. south of Long Island, N. Y., near an area where the Polaris subma 


missiles. Secondary mission of the trawler apparently was to gain information on the G 


mary mission, however, is believed to have been the monitoring of U.S. radar 
include X- or K-band radar tracking antennas and a direction finding antenna located 
nications antennas are strung between two masts. 
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Donner’s rugged new angular accelerometer 
weighs only 2 pounds. 


The Specs 


RANGES AVAILABLE 
From +1 radian/sec* to +50 rad/sec* to any 
intermediate range. 
FREQUENCY RESPONSES 
+1 rad/sec* 30 cps natural frequency (90° lag) 
+10 rad/sec* 100 cps natural frequency (90° lag) 
OUTPUT, FULL SCALE 
+20 volts across a 12,500 ohm load 
RESOLUTION 0.01% full scale or better 
LINEARITY 0.1% full scale 
HYSTERESIS Less than 0.01% full scale 
DAMPING 0.6 + 0.1 of critical 
SIZE 3.7” diameter x 3.7” high 
WEIGHT 2 pounds 


PROBLEM: 


Measure angular 
acceleration accurately 


The New Donner 
Angular 


Accelerometer 


Light 
Compact 
High natural frequency 


THE FACTS...As you are well aware, 
designing a good angular accelerometer is a 
tough technical task. Donner Scientific’s new 
unit is another successful chapter in a record 
- of creative engineering. 
Chief applications for this unique 
force balance angular accelerom- 
eter are closing the servo loop on 
ground launching equipment for 
missiles and detecting the roll, 
pitch and yaw accelerations of 
missiles once they are airborne. 
In the latter application, the 
Model 4525 can replace some 
gyros and supplement others. 


| 


~ 





Operational diagram of Donner’s new 

Model 4525 Angular Accelerometer. 

The mechanically rugged and electron- 

ically rigid Model 4525 is one more basic tech- 

nical contribution from an engineering team 

specializing in inertial systems interlocking 

time, acceleration, velocity, and other dynamic 
inputs. 


More DATA AVAILABLE—Apn illustrated 
4 page data file is yours for the asking. Please 


address Dept. 09. 
SCIENTIFIC 


D 0 fl ile COMPANY 


CONCORD, CALIFORNIA 





Precision to: 
+ .0002 
— 0000 


Stainless Steel 


Lear Develops Gas-Driven Gyro 
Gas-driven gyro for missiles with short flight time, developed by Lear, Inc., uses cit! 
solid- or liquid-fuel cartridge, electrically ignited, to drive turbine wheel at 12,000 1 
The two-degree-of-freedom gyro provides 360 deg. freedom about outer gimbal and +75 . 
deg. about inner gimbal. With an angular momentum of two million, Lear says in 


drift rate is 0.125 deg./min. about outer gimbal and 5 deg./min. maximum about 


gimbal when subjected to high roll rate. Gyro is uncaged electrically and comes up t DOWEL& TAPER 
>] 


speed in about 0.1 sec. It can be operated at ambient temperature of —65 to 


The hermetically sealed gyro weighs 34 Ib., measures 44 in. dia x 54 in. long. Explod IMMEDIATE SHIPMENT 


view above shows relatively few parts in the new Model 1090-C gyro DOWEL PINS 

cluded that military specifications have Approval of a new specificatic (precision tolerance) 

failed to provide equipment manufac require only a majority vote, not © Stainless steel 18-8, type 303 

turers with up-to-date reliable compo mous approval of the three ser © Diams: .0312 through .500 

nents because of the lack of cffort or in the past, according to the rec @ Lengths: 3/32” through 22” 

suitable organization in DOD and in dations @Chamfered ends 

the three military services Responsibility for preparing ©@“Specials” .danufactured promptly 
Ihe military services have consid pecifications presently is assig © Full range raw material on hand 


cred parts specifications and standard the Armed Services Electro-St TAPER PINS 


ization programs only as part-time ef Agency, but it is jointly financed - a 
forts and have not given them the three service ind does not (commercial, precision, AN) 


status, attention and resources thev de 1 single “boss” in the Defense D @ Stainless 18-8, type 303. Also many in 
verve in view of the tremendous dollar ment _type 316 (Commercial tolerance) 
ivings and greater reliability thev could Although the original intent of ¢ @ Size: 9/0 through 10 in stock 
make possible,” the report savs fication Approval Listing (OPI @ Lengths: 3/16” through 8” 

Because of the difficulty of getting provide equipment manufacti (not all lengths in all sizes.) 
igrcement between the three services, a list of suppliers \ nm pI © “Specials” manufactured promptly, 
t sometimes takes 18 months to work ce ptabl item vith minimu any material 


ent qualification PLUS ail types and sizes of screws 
fication. By this time, the component merely show that listed (slotted Phillips—both magnetic and 
lescribed in the specification frequent! once manufactured a handful of non-magnetic—hex socket), bolts 
been outmoded by a new develop- ponents which passed the OPI nuts, washers, rivets, nails, keys, etc. 
nent As a result, OPL. has litt ‘ , . . ere 
I he report thercfore recommends th equipment manufacturer PHONE OR WRITE for prompt 
formation of a permanent Advisor He must conduct hi nt quotation or shipment. Ask for catalog. 
Group on Management of Electronix determine l 


| . | rr LAD AS « a@& 
Parts Specifications (AGMEPS con quality of th upplhier ' G lf) } SS » 
? gio ee 


ting of representatives of interested duction 


gencies in the Office of the Secretar Under Ny O] cd 4m ® 

f Defense, the three military service tion, component manufactur 
ind industr in addition to submitting initial 

Fhe memsihiaciin widiaalesiatias: ‘tes nesiiilion Gal be teh SCREW PRODUCTS COMPANY, INC. 
the Assist nt Secretary of Defense fo to provid Manufacturers of Stainless Fasteners Since 1929 

821 Stewart Avenue, Garden City, L.1., N.Y. 
Phone: Ploneer 1-1200 TWX GCY 603 
saaltie nner) euanhin Midwest Division 

ey CONS Pree 6424 W. Belmont Avenue, Chicago 34, lilinois 

nanagement and make recommenda- e¢ Sufficient test data on Phone: AVenue 2-3232 TWX CG 3185 
tions on detailed decisions for imple quantities manufactured 01 West Coast Division — Office and Warehouse 
menting the program recommended by _ tended period to establish, wit 5822 West Washington Bivd., Culver City, Calif. 
the ad hoc group scribed confidence limits. that t] Phone: WEbster 3-9595 TWX LA 1472 


ut a jointly acceptable military speci the presen 





Supply and Logistics. Its function eEvidence of satisfactory product 
would be to review all Defense Depart test faciliti ind und 





ment programs for parts specification 
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emdiG-20 


the new data processing system with 
the ORGANIZATION CHART concept 


“Organization Chart” design in the Bendix G-20 means far faster, more efficient proc- 
essing of -cientific and business problems. The reason is clear: 

The electronic manager of every data processing system is @ computer. Bul most are 
poor “bosses” because they cannot delegate authority, or even supervise more than 
one operation at a time. Many computers run operations as complex as your own busi- 
ness, but with an inefficiency that you would never tolerate. Bendix engineers saw this 
shortcoming, and turned for a solution to the organization chart common to any well- 
managed business. 

The G-20 Central Processor, or computer, has a staff of well-taught subordinates that 
can take instructions frora the “boss” and go to work on their own, directing the workers 
that perform such tasks as reading punched paper tape and cards, looking up data on 
magnetic tape, and printing results. The “boss” can direct numerous subordinates, and 
without human intervention, schedule the work for each, making sure the most impor- 
tant work is done first. While the subordinates handle the details, the Central Processor 
is free to do the all-important computing. 

This “organization chart” delegation of authority means several operations may be 
performed simultaneously, and with a minimum of equipment. The results? Call it 
“low cost per operation”, or “just plain efficiency”, but it is all the same .. . the Bendix 
G-20 gives you more performance per dollar than any other data processing system. 
The actual performance specifications listed at the right show the tremendous speed 
and power of the G-20. Components and design are the most modern in the industry 
today. System sizes can vary from a medium-scale system to a very large system with 


remote on-line or off-line sub-systems. Write for complete descriptive literature. 


BENDIX AVIATION CORP, COMPUTER DIVISION Dept. 226 Los Angeles 45, California 


SPECIFICATIONS: 

MEMORY: Core, te 32,768 words 
in 4096 word modules. 
EXECUTE +: 7 ws. avg., fixed 
point, one-word precision, 13 
gs. avg., floating point, one- 
word precision. 

EXECUTE X: 49 gs. avg., fixed 
point, one-word precision. 49 
us. avg., foating point, one- 
word precision, 

ARITHMETIC: Built-in floating 
pt., 12 dec, digit precision. 
CIRCUITRY: Solid-state; paral- 
lel; 2.5 kva. 

PROGRAMMING: Symbolic as- 
sembler or algebraic compiler. 
INPUT/OUTPUT: 165,000 char./ 
second max., asynchronous. 
MAGNETIC TAPE: 120,000 deci- 
mal digit/second read-write, 
LINE PRINTERS: 600 lines 
per minute. 

PUNCHED TAPE: 500 or more 
character/second readers. 100 
or more character/second 
punches. 

PUNCHED CARDS: Standard 
high-speed 80 columa uniis. 
CONTROL BUFFERS: 1024 cbar- 
acter memory for data and 
commands, Controls transmis- 
sion on-line or off-line, 























Strategic A 


Strategic Air Command test control bank (left), part of a prototype system now under development, checks functions of computers and 


data processing units at Paramus, N. J. 


by International Telephone & Telegraph Co 


ponent’s failure rate equals lowe 

than maximum established by 

tion. 

e Continuing test data, coll 

acceptance tests of subsequen 

tion on a continuing basis 

the central 

whether a supplier's components still 
whether 


to enabk 


Iwenc\ to determine 


meet the original failure rate, 
he must forfeit listing 
vanced to a 
listing 

e Notice of change in design 
ponent, materials or processes 
its manufacture, to enable the 
agency to determine whether 
pany’s 
must be re-evaluated 

lo reflect the revised natut 
fication approval, it is 
that the changed 
proved Sources of Supply fo 
Electronic Items List.” 

The ad hoc « 
ommends _ practices 
tended to relieve equipment manufa 
turers of some of the extensir 
ponent testing that many now 
but are not intended to relic 
equipment manufacturer of th 
responsibility for component quality 
reliability. The report acknowledg 
that it is too expensive for cach 
ment manufacturer to station its own 
inspectors at each of its component 
suppliers’ factories to assure that tests 
are performed according to specifica 
tion and that the test data is factual 

It is therefore recommended that all 
military specifications require the 
ponent manufacturers to provide test 
data on parts supplied, with certifica 


higher 


component = rehabilit 


name be 


ommiuttec 


which “ar 


equip 


com 


58 


of the manufacturer 


Increased use of government 

tors at component manufacturers’ 
is recommended 

for dire 


} ‘ 
the government, but 


not only 


nspection procedures wher 
wish to del 


lity for quality 


eq ulpine n 


manufacturers te respon 


ega 
issurance to the com 


Gove 


conduct 


nent manutacturer rnment im 
' 


ctors also iudits 


would 
manufacturers’ facilities, quality contr 
ind make spot checks of 


yFORTAMS 


ing product quality to determine 
formance with militan specification 
\ survey of 


ind 
t the 


of 25 equipment manufa 
20 parts manufacturer 

ubgroups in the ad ho 
that today onl 


parts are puri hased 


ile d 


itions and that 


ction 1s 
of all parts other thar 


ct requested 
proximately 395 
vhich 


emiconductors on 


source im pection 
sold to militar 


device 


itions. The survey indicated 
most overwhelming respons 

the introduction of in-plant qualifica 
tion approval testing under the super 
vision of the 
the report says 


Another subgroup of the ad hoc com 


nment inspector 


rove 
5 


recommends the establishment 


miuttec 
of a central organization in the De 
fense Department to collect technica 
information on component fail 
rates and component application 
data from industry and the militar 
services for dissemination to industrn 
and military designers. Efforts by in- 


basic 


ure 


, 


‘ 


At right is a model of the prototype automatic control center. Both are being built at Paramus 


o exchange such data have not 
0 effective fear of 
ntanglements, the report say 

however 


because of 


questions, 
central government 


report 
such a 

} 2 ld , tle ¢ 

i cxenange agency Would Breariy ir 
ec the amount of component test 
irried on by individual manu 
conh- 


now 


facturers, unless recipients have 


lence in the tests performed bv others 
in effort to 


rreater standardization of test 


reason, it calls for 
res among defense contractor 
cport ilso recommends that the 
ervices standardize on one 
ind 
feasibl 
equipment 
ilso calls for 
d programs, 
technicians, to obtain and 
lyze failure-rate data for typical air, 


d-time indicator make its 


c mandatory, where on mili- 
troni 
new irc- 
manned by 


ground-based 
nents. Further, that such data be 

that now obtained from 
Equipment Field Data Re 
prepared by mili- 


hipboard and equip- 
om- 
pared with 
Electroni 

porting S' 


tem cards 
maintenance personnel, to deter- 
mine whether data 
be correlated 

The detailed, two-volume report by 
the Ad Hoc Study Group on Parts Spe- 
ification Management for Reliability, 
prepared under the sponsorship of the 
Office of the Director of Defense Re- 
search and Engineering and the Office 
of the Assistant Secretary of Defense 
Supply and being 
printed and is expected to become avail- 
ible at the Commerce Department's 
Office of Technical Services by late June 
or early July. Price has not been set. 


from two sources 


Logistics) now is 
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Micromodules Pass Environmental Tests 


By Barry Miller 


Washington—Prototype —mucromod 
ules containing a selective sampling of 
low-power level circuit functions have 
successfully withstood rigid environ 
mental testing, it was reported here last 
week at the Electronic Components 
Conference 

The tested modules include a cross 
section of audio, radio frequency and 
digital type circuits which were sub- 
jected to a variety of tests covering 


environments which the modules might 


face in portable ground, vehicular, mis 
sile or satellite applications. A report, 
devoted to the status of the Army Sig 
nal Corps-Radio Corp. of America 
micromodule program, was prepared 
ind presented by Don Mackev, of the 
Surface Communications Division of 
RCA in Camden, N. J 

Ihe Army-RCA micromodule pro 
gram is regarded as the most heavily 
funded service-supported effort in micro 
miniaturization of components and sys 
tems. The Army’s investment in this 
program swelled to beyond $15 million 
recently with an award of $8 million 

AW May 2, p. 163) 

As originally conceived, the Army 
program (AW June 9, 4958, p. 22; Apr 
13, 1959, p. 76) promised a ten-fold 
reduction in the size and weight of 
military clectronic equipment and a 
comparable boost in reliability and 
maintainabilitv. Size-weight objectives 
ippear to have been met in prototype 
circuits; similar reliability and maintain- 
ibility gains are somewhat more difh- 
cult to measure. The program has 
triggered, moreover, a vast cffort among 
manufacturers to furnish components 
in suitable form factors for this and 
other high component density pro- 
grams now emerging 

Cooperating with RCA as subcon- 
tragtors are about 69 companies which 
supply materials and components for 
the program 

Micromodules ire encapsulated 
stacks of 0.31 in. square wafers on 
which components, called micro cele- 
ments, are mounted and then inter- 
connected by 12 wires running through 
notches along the edges of the wafers. 
Aside from obvious space and weight 
economies, the program aims at a sim- 
ple, mechanical production and assem- 
bly of the modules 

To date, the Signal Corps-RCA 
cffort has concentrated on tactical field 
equipment such as the AN/PRC 34, a 
helmet radio transceiver, for which a 
complete micromodule receiver — has 
been developed. A digital data proc 
essor, or ‘high speed general purpose 
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digital computer, about two « 
in size, weighing 35 Ib. and cont 
about 2,000 micromodules of 
ferent types, plus a memory 
built under the latest fun 
demonstrate micromodule cap 
Separate from the Signal Corp 
another RCA department recent! 
veloped an inertial guidance 
which uses micromodules in on 
of its construction 

Among the circuits already di 
into micromoduies are the RI 
audio portions of a 50-mnc. FM 1 
These include RF amplifier, mix 
tal oscillator, IF amplifier, limit 


criminator and audio amplifier. Digital 


circuits—binary divider, gate, pul 
crator, time modulator, oscillat 
per, pulse shaper, output amplific 
fabricated for a time division m 
receiver 


Environmental Tests 


Environmental tests to wh 
modules have been exposed 
temperature tests from —55 to 
well as vibration, altitude, shock 
storage, salt atmosphere and 
resistance Checks, according to M 

Performance of the modul 
has been comparable to that 
ventionally constructed circuit 
fundamental limitations, Macke 
cates, were encountered in con 
anv of the previously mention 
cuits into micromodule form. 


Among the micro elements—single or 
multiple components mounted on a sin 
gle wafer—which have been developed 
by various firms for this program, th« 
following are mentioned by Mackey 
© Resistors—Precision resistors (toler- 
inces to within 1%), ranging in values 
from 10 ohms to 10 megohms, with up 
to four vacuum-deposited nickel chro- 
mium alloy units on a single substrate 
ire being made by Weston Instruments 
Division of Daystrom. 
© Inductors—W ound on different types 
of ferrite cores, these inductors use 
toroidal form to minimize leakage fields 
ind prevent spurious coupling to ad 
jacent elements. Values up to 1,500 
microhenries have been demonstrated 
Precision transformers for 50-mc. RI 
ircuits, 4.3-mc. IF circuits and RI 
chokes for filters were fabricated. 

@ Diodes—A family of Zener and refer- 
ence diodes and small-size equivalents 
if IN643 diffused silicon junction 
Pacific Semiconductor) and 1N277 
gold bonded (General Instruments) 
liodes were made available 

e Crystals—Seven to 70-mc. units werc 
repared. 

e Transistors—RCA germanium 2N140, 
2N404 and 2N384 and Philco 2N502A 
were repackaged for this program 

e Capacitors—Three types of capacitors 
vere prepared by several firms, P. R. 
Mallory, Sprague Electric and RCA 
imong them. Capacitors include tan- 
talum electrolytics in value products up 


ABILITY of Army-RCA micromodule wafer to physitally accommodate molectronic tech- 
niques is illustrated by full binary adder using direct coupled unipolar transistor logic 
mounted on a single module wafer. Unit at right is covered by second wafer. Work was 


done by Sarnoff Research Center under 


tract to Air Force Cambridge Research Center. 
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Reliability for Industry - Aircraft - Space Vehicles Cannon's fu vibration-proof plugs are engineered 


to meet the most strir gent demand naustry, es, ar } a you have a problem in vibration, le 


CANNON ELECTRIC COMPANY, 3208 Humboldt St., Los Angeles 31, 





to 30 microfarad-volts (where the volt 
ige rating can be selected during manu 
facturing), multilayer ceramic capacitors 
of different types 

Next step in micromodule progress 
will be the inclusion of several compo 
nents on a single wafer, already dem 
onstrated in principle with vacuum 
deposited resistors and a few other 
multi-clement wafers 


Molectronic Techniques 


Various solid-state or molectronic cir- 
cuits are expected eventually to fit into 
the micromodule approach. These 
molectronic techniques are compatible 
rather than competitive with micro 
modules, Mackey believes. The micro 
module can be the vehicle for these 
techniques, he savs, because they lend 
themselves to the thin flat form factor 
of the micro element. Some of these 
ill-solid state devices have already been 
mounted on single wafers to demon 
trate this module capability. On onc 
wafer, for cxample, RCA _ engineers 
placed a full adder, utilizing unipolar 
transistors and the integrated device 
oncept of J. T. Wallmark of RCA 
Laboratories, Princeton, N. J 

This single integrated circuit pet 
forms the function that is normallh 
iccomplished by 88 conventional com 
ponent 

Transition to these new techniques 
ind problems associated with their de 
velopment and mastery will take time to 
overcome, and in the interval, molec 
tronic devices will probably exist in hy 
brid combinations with conventional 
components, Mackey suggests. Solu 
tions to specific circuit or system prob 
lems may involve an overlapping of 
several techniques, he points out, each 
uperior to the other in some character 
istic or application. In time, the single 

mponent wafer structure, now gener 
illy characteristic of carly micromo 
dules, will give way to multi-element 

r multi-function wafer modules whosc 
functional capability is increased but 
whose appearance will be unchanged 

The first seven quarterly status re 
ports on the progress of the micro 
module program, dealing with the pe 
riod wp to the first of this vear, are now 
ivailable from the Office of Technical 
Services, Department of Commerce, 
ind an eighth report, covering the first 
quarter of this vear, is expec ted to be 

tilable shortly 

\ byproduct of this program is the 
continuing trend toward repackaging 
tandard transistors into smaller cases 
AW Apr. 11, p. 94) so that the tran- 
sistor’s dimensions, especially its height, 
do not consume excessive space in any 
scheme for packaging components into 
subsystems. 

One component packaging approach 
involving a smaller RCA 2N3584 des- 


tined for micromodules was described 
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The 

most 
complete 
single-turn 


pot 
line 


Pick the single-turn pot to suit your 
circuit from the complete HELIPot standard 
line ... scaled from a compact 4” to 

a high resolution 3” diameter. 


These singular single-turns come in 
both economy and all-metal models 

so name your temperature ...to 80°C... 
to 125°C... to 150°C. 


Most models allow 8 cups to be 

ganged ...standard linearity is +0.5%, 
with +0.10% available for most... and, 
of course, you can have non-linears 
and spec models. 


To help you single out the 
single-turn you need, we have 
prepared Data File K212 
Write for it today. 


Beckman : 
Helipot 


Helipot Division of 
Beckman Instruments, Inc. 
Fullerton, California 
Engineering representatives 
in 29 cities 


potentiometers 

dials 

delay lines 

expanded scale meters 
servomotors 
breadboard parts 


© i990 0.0». 





RTV (room temperature vulcanizing) silicone rub- 
ber being applied as sealant in Douglas DC-8. 
RTV cures without application of heat; won't 
shrink (no solvents); forms no voids. It has ex- 
cellent bond strength, plus resistance to high 
temperatures, moisture, weathering, ozone, air- 
craft fuels and solvents, 


RTV silicone rubber—a superior material 
or tooling, encapsulating and sealing 


bee tee Vee eae ee a ; rh 


Prototype jet engine nose cone (right; cast Close-tolerance, non-standard helix Potting and encapsulating of electrical com- 
in RTV mold. Epoxy parts cast in flexible gear cast complete in low-cost, one- ponents, such as this aircraft transformer, 
RTV molds have a bright, glossy surface and piece RTV mold. Previously such re are easy with RTV. It can be poured, 
reproduce extremely fine detail No parting placement parts had to be mac hine d sprayed, painted or applied by dipping Te m- 
agent is required for even the most complex by hand. Now they can be quickly perature resistant from —60°F to +600°F; 
parts. High tensile and tear strength is re- and inexpensively replaced by using excellent resistance to high altitude arc-over 
tained even after prolonged heat aging. the broken part as a master. and corona. Comes in wide viscosity range. 


ohm ateateedl 


For application data and samples of General Electric RTV 
silicone rubber, write to General Electric Company, Silicone 
Products Department, Section J52, Waterford, N. Y. 


GENERAL QP ELECTRIC 


Silicone Products Dept., Waterford, N. Y. 





by Mackey. The transistor package, he 
explained, uses a recessed high density 
alumina substrate with holes for the 
connector exits at the bottom of the 
recess. Solder sealed weld pads are 
joined to terminal notches through con- 
ductor paths on the outer surface of the 
core. The transistor is dropped into the 
recess, its leads welded to the con- 
nectors, and a metal foil lid is soldered 
to a ring which has previously been 
‘eta around the recess to establish a 
vermetic enclosure. Ultrasonic energy 
does the cleaning, making solder flux 
unnecessary. 


Philco Transistor Package 


In another report at the conference, 
I’. K. Clarke of Philco’s Lansdale Tube 
Division reported on Philco’s micro 
miniature transistor package, which is 
designed to be suitable for multi 
clement use on micromodule wafers 
The package, Clarke says, can be in 
serted into a slot in the wafer and its 
leads will protrude horizontally, parallel 
to the wafer face, to simplify connec 
tions to other components on the wafer 

Over-all dimensions of the Philco 
package, as previously reported (AW 
Apr. 11, p. 94), are 180 mils in length, 
125 mils width and 60 mils high. 

In the Philco package a layer of glass 
separates a metal base plate and a 
rounded rectangular cup. Electrical 
connections to the semiconductor, 
Clarke explains, are provided by strips 
of metal, two mils thick, which are em- 
bedded in the glass. A top plate is then 
cold-welded to the package flange to 
hermetically seal the device. 

Steps in the fabrication of the pack- 
age described by Clarke are as follows 
e Upper side of the base and lower side 
of the cup are glass-coated. 

e Three flat leads arc bonded between 
the base and cap 

© Excess material is trimmed. 

e Semiconductor is mounted in the 
package and the top plate is cold-welded 
to the flange 

Numbers of other avionic manufac- 
turers are expected to reveal their ap- 
proaches to the smaller transistor pack 
age during the remaining months of this 
vear. Sylvania, for one, is understood to 
be on the verge of producing its ger 
manium alloy pnp transistors in a micro 
miniature pancake package, 250 mils 
in diameter and 50 mils tall. Contrasted 
with the Sylvania flat package dimen 
sions are those of the “small” conven 
tional TOIS8 case registered with the 
Electronic Industries Assn. at 170 to 
210 mils in height, 209 mils in di 
ameter. 

Sylvania may design electrical equiva 
lents of its pnip drift transistors, npn 
alloy transistors, and diffused base get 
manium and silicon mesa_ transistors 
into its new flat package. 
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New! 


A TWO-WIRE 


Servo System 


Fail-safe - A-C Excited - No Amplifiers 


This is a new concept in remote positioning systems. Developed by 
Consolidated Controls, it is qualification tested for missile launching sys- 
tems, aircraft, nuclear and marine control, hoist systems and other fluid 
energy applications that require precise, fail-safe operation. 


Examine these features — 


* two wire transmission — any short or open circuit will 
not cause an error signal calling for a “hard-over” response 
Rather, the ‘system remains fixed in its last position 


* no electronic amplifiers — the servo valve operates 
directly from the low-level output of the potentiometer 


* weighs only 4 pounds — simplified design and cor 
tridge type plug-in components are easy to maintain and per- 
mit an exceptionally compact package. 


Send for complete specifications on this odvanced 
remote positioning system or outline your requirements and we 
will submit a proposal. Call or write, today. 


CONSOLIDATED CONTROLS 


CORPORATION 


Features 

* unique two-wire error 
detector circuit 

* no amplifiers 


* 3,000 psi hydraulic 
actuation 


* a-c excited — 60 cps, 
400 cps or at required 


A Member 
of The 
> Condec Group 


BETHEL, CONNECTICUT + INGLEWOOD, CALIFORNIA 


FILTER CENTER 


> Gallium Arsenide Transistor—Devel- 
opmental model of a drift field tran- 
sistor made of gallium arsenide, one 
of the promising semiconductors in the 
intermetallic cempound family, was 
demonstrated by RCA at the National 
Acronautical Electronic Conference 
This transistor differs from silicon de 
vices in its ability to operate at clevated 
temperatures—above 275C. It can han- 
dle 80 mils current and has an alpha 
utoff frequency of 100 m« Earlicr 
RCA gallium arsenide transistors were 
described in a talk before last vear's 
IRE Convention by William Webster, 
now head of RCA’s Electronics Lab- 
oratory in Princeton. Commercial mod 
els will be available within a few vears, 


ompanyv Savs 


> High Temperature Semiconductors— 
Scientists at Bell Telephone Labora- 
tories are continuing their studies of the 
properties of—and crystal growing tech 
niques for—gallium phosphide, another 
ntermetallic compound which shows 
promise for high temperature semi- 
nductor devices. Diffused and alloved 
junction diodes with breakdown volt 
_ rectification ratios as 
million and the abilitv to 
up to 500C were fabricated bi 
Frosch and M. Gershenzon at Bell 
Labs in Murray Hill. Transparent qual 
itv of gallium phosphide makes possibl 
visual studies of the effects of varied 
doping levels. Gallium phosphide di- 
ules were also fabricated at the U.S 
Army Signal Research and Develop- 
nent Laborator AW De 2] p 67 


> Cooling Transistors—Thermoeclements 
uited for spot cooling of transistors will 
be commercially available in late Jun 
from the newly-organized General 
lhermoelectric Corp., Princeton, N. J 
Company says it will guarantee mini- 
im figures of merit of 3 x 10*/deg. K. 
vith hot junction at 55C) for both 
ind n types of a bismuth telluride 
mpound heavily doped with silenium 


nd antimony 


NEW AVIONIC 
PRODUCTS 


Components & Devices 


© Resistors, wire wound type PRS, are 


a mounted with two parallel leads 


ind require an area equal to their cir- 





umference for mounting, Silicone cov- 
ring protects electrical perf rmance 
from unfavorable environmental condi- 
tions. Resistors are available in four 
power ratings—3, 5, 7 and 10 watts— 
n 5 sizes ranging from %& x %% to 

3 in. Resistances range from 0.05 


AVIATION WEEK, May 16, 1960 





rated within 0.015% Design 


Industry, Inc., 4241 Fulton P 
Cleveland 9, Ohio. 
‘ 
1, 
| \ 
‘ ; 
tf | | 


to 175K ohms and tolerances run 
0.05, 0.1, 0.25, 0.5, 1 and 3%. Onc 
type provides full power up to 100C 
others to 25C, and all are then derated 
to zero dissipation at 275C. Dak 
Products, Inc., Box 136, Columbus, 
Neb 





© Booster amplifier, dual chan 
sistorized device for compen 
solver applications, is availabk 

fier can accept five inputs per 
maintain tag transfer 

0.1 to 10 within 0.1 Ove 
105C rang Che amplifies 
igned for 400 


acuver 


for both channel 
Reeves Instrumen 
Field, Garden Cit 


Instruments 


: @ Mass spectrometer leak detector 
¢ Banana plug resistors are available in 94.9) 9R 
. ranging from 0.01 to 2 meg n 10 million p 
ohms, with power ratings from 4 to 2 
. wc «1% = through 


Standard plug spac 


L— 750 —-+ 


in. and others can 

stors cost about $2.00 
rance and lots of 100 
Resistance Co. of Amer 
spect St., Yonkers, N.Y 


© Frequency standard, | ype L, a solid 
state. crvstal oscillator, provides a sec 
mndary frequenc\ source of 400 cps 
The unit weighs 4.5 ounces and meas 
ures te in., uses silicon tran- 
istors throughout and is available with 
quare wave or sinusoidal outputs. It 
operates from 400 milliwatts over range 
from —55 to 100C and the output is 


ment operates from 105 125 

Its response time is less than on 
for 50% full-scale deflection of t! 
rate meter on the times one 
six-position switch provides 
tions of time ri nv¢ im 
jumps from 10 to 1,000. It will 
over temperatu range fror 
LOOT ind in | idl up t 
Consolidated lectrodvnamic 


360 Sierra M Villa, Pasaden 
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GONDEC 


Products for 
Aircraft and 
Missiles... 


Radiosonde Dispenser 


. is installed in 

reconaissance air- 

craft 40% 

lighter, mounts in 
a 


i 

16%, less space ss, fj § 
band , 

than previous = 

models. Pilot can Nasi eal 


choose or reject 

any of 8 radiosondes. Heavy spring mecha- 
nism ejects units safely through the slipstream 
of high-speed aircraft. Made by Consolidated 
Diesel's Aircraft Equipment Division 


Lessa ag Power Supply 


has a unique 

heat-sink con- 

Struction. Models 

available from 

2-300 VDC, regu- 

lated within 

+0.1%, at ratings 

up to 30 watts. This 

low-cost plug-in 

ipply isa Sidon of Consolidated Avionics. 


Uninterrupted Power Supply 


. guarantees power without interruption. 
When prime source fails, UPS automatically 
takes the full load with no outage whatsoever. 
Restores full voltage in 1.5 milliseconds. 
Maintains frequency within +3.5% during 
transition, +1% during operation. From 10 
to 200KW. Developed and produced by 
Consolidated Diesel’s Power Equipment 
Division. 


For complete information on 
the full range of products of 
The Condec Group, send for our 
new facilities and product 
brochure. Or calli Consolidated 
— Electric Corporation 
Phone: Stamford, Conn 
DAvis 5-2261, DDD Code 203 


rHe CONDEC GROUP * 


*Consolidated Diesel Electric Corporation 

880 CANAL ST. + STAMFORD, CONN. 

And its Subsidiaries: 

Consolidated Avionics Corp., Westbury, N. Y. 

Consolidated Controis Corp., Bethel, Conn. 

Hammond Vaive Corp., Hammond, ind. 

The Lima Electric Motor Co., inc., Lima, Onic 

Ultradyne, inc., Albuquerque, New Mexico 
© Consolidated Diesel Electric Corporation, 1960 
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New! 


A TWO-WIRE 


Servo System 


Fail-safe - A-C Excited - No Amplifiers 


This is a new concept in remote positioning systems. Developed by 
Consolidated Controls, it is qualification tested for missile launching sys- 
tems, aircraft, nuclear and marine control, hoist systems and other fluid 
energy applications that require precise, fail-safe operation. 


Examine these features — 


* two wire transmission — any short or open circuit will 
not cause on error signal calling for a “hord-over” response. * unique two-wire error 
Rather, the ‘system remains fixed in its last position detector circyit 


Features 


* no electronic amplifiers — the servo valve operates * no amplifiers 


directly from the low-level output of the potentiometer * 3,000 psi hydraulic 


* weighs only 4 pounds — simplified design and car octvation 


tridge type plug-in components are easy to maintain and per- 
mit an exceptionally compact package 


* a-c excited — 60 cps, 
400 eps or as required 


Send for complete specifications on this odvanced 


remote positioning system or outline your requirements and we 
will submit a proposal. Call or write, today 


CONSOLIDATED CONTROLS \pymm 4 Member 


of The 


CORPORATION y S Condec Group 


BETHEL, CONNECTICUT + INGLEWOOD, CALIFORNIA 
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> Gallium Arsenide Transistor—Devel- 
opmental model of a drift field tran- 
sistor made of gallium arsenide, one 
of the promising semiconductors in the 
intermetallic cempound family, was 
demonstrated by RCA at the National 
Acronautical Electronic Conference 
I'his transistor differs from silicon de 
vices in its ability to operate at clevated 
temperatures—above 275C. It can han- 
dle 80 mils current and has an alpha 
utoff frequency of 100 me Farhier 
RCA gallium arsenide transistors wer¢ 
described in a talk before last vear's 
IRE Convention by William Webster, 
now head of RCA’s Electronics Lab- 
oratory in Princeton. Commercial mod 
els will be available within a few vears, 
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> High Temperature Semiconductors— 
Scientists at Bell Telephone Labora- 
tories are ntinuing their studies of the 
properti f—and crvstal growing tech 
niques for—gallium phosphide nother 
intermetallic compound which shows 
for high temperature mi 

r devices. Diffused and all 

diodes with breakdown 

to 35 v., rectification ratios 

million and the abilit 
it » to 500C were fabricated bi 
Frosch and M. Gershenzon at Bell 
Labs in Murray Hill. Transparent qual 
ty of gallium phosphide makes possible 
isual studi f the effects of varied 
doping levels. Gallium phosphide di 
xles were also fabricated at the U.S 
Army Sig: Research and Develop- 
ment Laboratory (AW Dec. 21, p. 67 


> Cooling Transistors—Thermoelements 
uited for spot cooling of transistors will 
he ymmercially available in late Jun 
m the newly-organized General 
lhermoclectri Corp., Princeton, N. J 
Company says it will guarantee mini- 
rures of merit of 3 x 10*/deg. K 
t junction at 55C) for both 
ind n types of a bismuth telluride 
mpound heavily doped with silenium 
intimony 


NEW AVIONIC 
PRODUCTS 


Components & Devices 


© Resistors, wire wound type PRS, are 


mounted with two parallel leads 





require an area equal to their cir- 
mference for mounting. Silicone 

ng protects electrical performance 

mm unfavorable environmental condi- 

on Resistors are available in four 

ratings—3, 5, 7 and 10 watts— 

17 ranging from ff x to 

2 in. Resistances range from 0.05 
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to 175K ohms and _ tolerances run 
0.05, 0.1, 0.25, 0.5, 1 and 3%. On 
type provides full power up to 1LO00C, 
thers to 25C, and all are then derated 
to zero dissipation at 275C. Dak 
Products, Inc., Box 136, Columbus 
Neb 
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ment operates from 105-125 
Its response time is less than o1 
for 50% full-scale deflection of 
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jumps from 10 to 1,000. It w 
temperatur rang tre 
100F and in humidity up 
Consolidated lectrodvnam! 


360 Sierra M Villa, Pa 


OVCT 


GONDEC 


Products for 
Aircraft and 
Missiles... 


| A RIB es ee 
Radiosonde Dispenser 


is installed in 
reconaissance alr- 
craft. 404 
lighter, mounts in 
16% less space 
than previous 
models. Pilot can 
choose or reject 
any of 8 radiosondes. Heavy spring mecha- 
nism ejects units safely through the slipstream 
of high-speed aircraft. Made by Consolidated 
Diesel’s Aircraft Equipment Division 


enna Power Supply 


has a unique 

heat-sink con- 

struction. Models 

available from 

2-300 VDC, regu- 

lated within 

+0.1%, at ratings 

up to 30 watts. This 

low-cost plug-in 

supply isa . of Consolidated Avionics. 


Uninterrupted Power Supply 


. guarantees power without interruption. 
When prime source fails, UPS automatically 
takes the full load with no outage whatsoever. 
Restores full voltage in 1.5 milliseconds. 
Maintains frequency within +3.5% during 
transition, +1% during operation. From 10 
to 200KW. Developed and produced by 
Consolidated Diesel’s Power Equipment 
Division. 


~ For complete information on 
the full range of products of 
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SPACE TECHNOLOGY 


ADVANCED MODULAR design for multi-manned space station, proposed by Lockheed Missiles and Space Division scientists, will be 
assembled in space and orbit the earth at 318 mi. Station would consist of prefabricated units rocketed into orbit. 


Space Pilots Show Superior Capabilities 


By Richard Sweeney 


Los Angeles—Pi! 


tey 


i 


lin ; r? 


rding 0 Cpor p! 
Manned Space Statio1 
ind simulat 
h indicated th 
results are ob 
using pilot supported the 
One area, according to Fugene Levi 
of Rand Corp. and Jack W. Ward o 
Space Technology Laboratori i 


the docking phase of an orbital rendez 


f 
in 
vous. A device to provide a simulation 
of the essential features of the problem 
utilizing an analog computer, was set 
it Rand and a group of subject 
d pa ( vehick dow king problem 
on it. Subjects included both pilot 

GYROSCOPE EFFECT may cause manned space station to rotate continuously. Station nd nonpilots 
could be expanded by adding modular units as desired to carry out experiments not possible The displays provided over-all situa 


on earth. Assembly would be made by a two-man “Astrotug” using mechanical arms. tion and ornentation information on 
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an oscilloscope, while detailed quantita- 
tive information was supplied on a 
group of dials. The problem assumed 
clockwise rotation in coplanar orbits 
for an intercepting vehicle and a satel- 
lite 

Ose illoscope pre sentation use d 
one representing the target 
the other the intercepting 
the intercepting vehicle, 
velocity 


rom 
line indicated the 
onit 
magnitude 
is shown 


the ength being 
neasure, while the direction 
with = re spect to 


by the line’s angl 


interceptor and target 


Thrust Controls 
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Hf switch 


thrust controls wer 
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levels of thrust 
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! 
n circumferential, 
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lownw if | rad i] The second control 


mventional stick which 


' 
b] of thrust in de 


tions, with the amount of 


lacement controlling the quan 
ust while direction of dis 

controlled thrust directi 
rding to the re 
maneuver could 
if precision using 
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l clocity da 
hieving than two feet of separa 
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n and about 1/100 fps. in velocity 
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ifferen 
. es wa 
In whct the docking 
hed starting from a posi 
than a mul 
ity spreads of a few 


was found that a 
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fect 
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is done in 
rcle with an 
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run in conditions 
information inputs, and 


ible to achieve 


till were 


FIRST UNITS of the modular space stat 


tug.”” A lg force will be created by s! 


rood eflicien 


Oth 
unch tant 
iricd results in the pilot 

flight control tem efhcier 


launch phase automat 


ndition 
tion 


ph ist 
pilot efficiency approached 


1utomatic flight control s\ 


of fuel con 





Development Division, ARDC. 


+ . , ry ’ > 
Military Space Test Station 
Los Angeles—A military space test station for scientific research and military t 


will be the next logical step of the USAF in its evolution of aerospace vehich 
according to Col. Lowell B. Smith, chief of the Space Systems Ofhce of Wright A 


A search for a collection of fundamental scientific data would be equally balance 





with the conduct of military tests and determination of the effects of space envir 
ment on people, mechanisms and weapons, Col, Smith indicated. Accumulation 
knowledge about space as an environment for military operations is essential, he sai 
although areas of overlap between pure scientific research and military reseat 
and development exist 

With military and civilian activities participating ; 
the entire spectrum of basic sciences will be investigated, with attention particular 
research work 


ss equal in a joint undertakins 


toward life sciences in the scientific 


In military testing, nuclear rockets can be tested without contaminating the at 


tT 


phere, engine starts in vacuum can be accomplished and guidance equipment { 


space-to-carth rockets can be tested and developed. The station can also serve { 
crews and for the study 


training site for space 


weapon system checkout, a 


meteorology 
Development and operation of the station was seen as feasible in the early | 


time period. with test areas including a lite science laboratory, a celestial observat 
area, a propulsion test area, vacuum test area and probe launching stations 
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are shown after being assembled by an “Astro- 
nning the station along its longitudinal axis. 
\n automat system 
winged space vehicle 
during re¢ 


which com- 
ids attitude changes entn 
ding to data supplied directly from 
kin temperature rate f-change feed- 
utlined by J. Stalony- 


ick loop, was 
Imai, of Hughes 


brzanski and O 


raft Co 


Hughes’ Design 
Extending the innovations, the 
thes system design philosophy called 
hanging attitude in the roll axis 
is pitch, with the combination 
temperature rate-of-change and roll 
tch attitude serving to 


1crodynamic 


vanations 
heating in re- 
margin of 


nimize 
itry and provide a 
nge control in the descent 
Che Hughes approach uses two basic 
ries—that making the initial descent 
re-entry with the greatest obtain 
lift will minimize aerodynamic 
ting, and effecting re-entry at veloci 
higher than the local circular 
city results in lower maximum tem- 


wide 


ratures. 
The system operates to establish a 
hicle pitch attitude prior to starting 
entry, which gives the highest avail- 
ingle of attack during part of re- 
try, the temperature rate of change 
reases, calling for a change of attitude 
ich will give more lift 
trim limits on the ve- 
to that 


However, the 
hold the angle 


shed 


ilread\ cs- 


Further along the trajectorv, as the 
the combination of 


ind aero 


gets denser, 
itrifugal force ft 
namic lift becomes greater than weight 


| the vehicle starts to skip back up 


na 


ym. velocity 
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Tested To “Take It” 
on Missiles or Machines... 


The Fenwal Miniature 
Sealed 
THERMOSWITCH® Unit 


Here’s the tiny temperature con- 
troller that’s successfully handling 
some of today’s toughest tempera- 
ture control problems. . . in missiles 
and rockets as well as on production 
machines. Photo shows one of many 
quality control tests to insure prod- 
uct performance. It’s built to take 
a beating! 

Hermetically sealed, its rugged 
design permits normal control action 
even under the most severe con- 
ditions of shock and vibration. 
Stainless steel case is the heat- 
sensitive element . . . responds with 
instantaneous, positive action to 
heat changes of a fraction of a 
degree. Unit controls to extremely 
close limits. Weighs less than \4 oz.! 

Easily set for contro! of tempera- 
tures from —20 to +200°F. When 
used as high limit switch, range is 
-20 to +275°F. Can withstand 
continuous exposure from -65 to 
+325°F. The Fenwal Miniature 
Sealed THERMOSWITCH Unit is 
widely used for crystal ovens, tun- 
ing forks, gyro assemblies, missile 
blankets, and missile batteries. 
Current rating: 2.5 amps, 115 VAC, 
2.0 amps, 28 VDC. Find out how 
this advanced controller can protect 
the reliability of your product. 
Write Fenwal Incorporated, 126 


Jeasant Stree shianc N ass. 
Miniature Sealed Pleasant Street, Ashland, Ma 
THERMOSWITCH Unit 
(actual size) 


Another 
example of how CONTROLS TEMPERATURE... PRECISELY 





out of the atmosphere, still in its same 
initial pitch angle. 

As the vehicle bottoms and starts its 
own pullup, the skin temperature rate 
of change reverses itself and _ starts 
downward. This commands a decrease 
in vertical force (lift), and this decrease 
prevents the vehicle from skipping out 
of the atmosphere again 

In effecting this lift, 
cither the pitch angle can be varied ot 
the lift vector changed by rotating the 
vehicle in the roll axis. Data from the 
skin temperature rate of change feed- 
back loop can either move the elevators 
or the ailerons, or a combination of 
both, with the combination producing 
range flexibility 

Using the bank mode, maneuvering 
capability lateral to the plane of the 
orbit is achieved as well 


decrease in 


Analog Simulation 


A complete analog simulation was run 
by Hughes using a vehicle with a weight 
approximating 17,800 Ib. at re-entry and 
starting from a 300-naut.-mi. orbit which 
is left by a single retro de-orbiting tech- 
mque 

The 1,000 sq. ft. of 
wing 111 sq. 
ft. cach and two drag rudders with 15 sq. 
ft. of One elevon and drag 
rudder are used on each side of the vehi- 
cle, which is shaped lke an arrowhead, 
is 78 ft. 4 in. long and 44 ft. 2 in. wide, 
1 mean aerodynamic chord of 


vehicle has 


irea, uses two clevons o 


rea each 


ind has 
29.8 tt 

Maximum design angle of attack used 
which produced a lift drag 
ratio of unity (one), and velocities varied 
from 26,092 fps. at an altitude of 60 
naut. mi, where the atmospheric flight 
was considered to be 
come operative down to 4,000 fps. at 
30 mi. altitude. Initial re-entry angl 
it the 60 mi. point as well as the 300 
of 1.5 deg. below the 


was 45 deg : 
system 


control 


naut. mi 
local horizontal was used 


point 


Range Control 


Using these parameters, and with a 
radiation heat disposal concept, the con 
trol system permitted range control 
from 4,700 naut. mi. from the start of 
to up to approximately 11,000 
naut. mi. The system also kept the 
maximum heat inputs relatively low 
since the vehicle did not skip out of 
the atmosphere; instead, maximum lift 
ingle of attack was kept and the lift 
vector varied by altering bank angle in 
stead of pitch angle as heating rate of 


re-entry 


increased 

Hughes presentation also pro 
ontrol system for space flight, 
which would be in the distant 
ipproach as well as docking phases of 


change 
The 


pos d i 
usable 


the orbiting vehicle intercept 


In both space and atmospheric con- 


trol systems, manual pilot mode was in 
cluded, and all simulations showed the 
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pilot was fully capable of handling 
vehicle throughout the entire perf 
ance envelope expected. 

Proceeding from Project Me 
future planning logically would in 
multi-man orbital vehicles, mut 
circumlunar flight, manned luna 
ploration and manned interplan 
exploration 


Probable Order 


Mhis probable order of achiev 
was outlined by Robert Gilruth 
Kurt Strass of National Aeronauti 
Space Administration's Spact 
Force, in their presentation to th 
posium 

Considering the factors in 
muiti-man satellites 
ichievable within the expected st 
the art, and from these might log 
be derived 


earth shou 


' 
multi-man circumlun 
hicles although these would pose 


dificult problems. The manned 


Aeronutronic Envisions 


Project Ranger lunar-impact space vehick 


Motor Co. has been proposed to NASA's Jet 


Vehicle is designed to permit an instru 
it would be slowed by retrorockets. After 
axes, to collect solar energy and point its 


As Ranger nears moon, it would take tek 


nvisioned by 


inding and return should not be 
lirectly pursued at this time, accord- 
ing to the report 
While the degree to which space ve- 
les can be steered to chosen landing 
on earth after return from a 
sion is not vet clearly established, 
irious possibilities are being studied. 
he quantity and quality of guidance, 
ntrol and propulsion as required dur- 
ig the vanous phases of the flight 
will be available will signifi- 
intly affect the degree of landing site 
vice. Symmetrical capsule shapes with 
ft control flaps or lifting bodies appear 
t compatible with re-entry require- 
ents dictated by escape speed, the 
port said, and rotors or steerable 
chutes are possibilities for final 
cent 
Onboard mission control is implicit 
manned flight, the report stated, 
id “even in the Mercury system, sub- 
tantial reduction in complexity of the 


1i¢ h 


Lunar Impact Vehicle 

Division of Ford 
pulsion Laboratory (AW Apr. 21, p. 26). 
m capsule to detach prior to the impact; 


Acronutronic 


winch, Ranger would orient itself on two 


tenna to earth for radio guidance commands, 


pictures. 











The important advances in ss “7 


NEW line 


Pioneer and leader in the field of elec- 
trodynamic vibration systems, MB now 
adds a new dimension to environ- 
mental engineering with a complete 
line of hydraulic shaker systems. 
Operating in the low to intermediate 
frequencies, these systems--27 models 
in ali—will provide vibratory forces 
from 1000 to 100,000 pounds, strokes 
as long as 9” D.A., and practical test 
load capacity from 5 to 15 tons. 


environmental testing come from MB 


aww 


revit 


‘ 


of MB hydraulic shaker systems to 
broaden scope of vibration/shock/fatigue testing 


E NcINEERING’S long recognized need for test equipment with far greater forces 
and longer strokes than heretofore available is now successfully fulfilled with 
MB’s new line of hydraulic shaker systems. 


Compact, efficient, reliable—and above all, conservatively rated—these new 
shaker systems will perform as specified and promise to enlarge radically 

the scope of vibration, shock and fatigue testing. 

Over four years in development and already service-proved, these new 

test systems are the result of MB’s unparalleled experience in the field— 
plus its keen understanding of the needs of the environmental test engineer. 
They are another reason why engineers everywhere recognize that ,.. 

the important advances in environmental testing come from MB. 


MB ELECTRONICS 


A DIVISION OF TEXTRON ELECTRONICS, INC., 1078 State Street, New Haven 11, Conn. 





omens requirements could have been 

achieved had the usual straightforward, From Stratos. 

airplane-type approach been possible.” 
There is one manned space station 

design concept which has emerged 

trom studies by several groups, the NEW MISSILE 

report noted, which appears attractive 

because of lead times and costs of ob- 

taining flight hardware. This is the AIR CONDITIONER 

modular concept, which is illustrated 

by the use of one booster type to 

carry several types of payloads, as is fi G pp rt 

planned for Pe 0 or groun su Oo 
Under this concept, for a multi-man 

vehicle, one module would serve as 

the launch and re-entry vehicle as well 

as space flight mission control center 

Should a long time in orbit or extended 

journey be planned, additional modules 

to meet the added requirements could 





Orbital Solar 
Observatory 


Los Angeles— National Acronautics 
and Space Administration hopes to 
launch an orbiting solar observatory late 
this vear which will be stabilized in 
space rather than in respect to the earth, 
Dr. Nancy G. Roman, head of NASA's 
Observational Astronomy Program, told 
the Manned Space Stations Symposium 
here 

The stabilization system will allow 
approximately 150 Ib. of astronomical 
instrumentation to remain pointing at 
the sun with an accuracy of one minute 
of arc The instrumentation will be 
designed to obtain detailed spectra of 
the sun in the soft X-ray and far ultra 
violet wavelengths and measure and 
monitor the X-ray emission from the sun. 

In about three years, Dr. Roman 
said, a larger satellite will contain more 
advanced instrumentation for similar 


purposes, and possibly instrumentation HIGH CAPACITY + LIGHT WEIGHT + VAPOR CYCLE 


for obtaining images of the sun in the 


far ultraviolet, for studying solar corona ’ : : 
in wavelengths not visible from the This new ground support air -onditioning package by Stratos provides a 
arth mde onl Gos tutes On cooling capacity of 38,000 BT! ur w hen equipped with an 8-hp 7,550 
— " : s rpm motor compressor unit 1 50,000 BTU/hour with a 13 hp 11,500 
sun in wavelengths not previously ob- rpm unit. Weighing only 35 inds complete, measuring just 40” x 
served 24” x 49", and rated at 3.2 or 4.2 tons, the Model VEA4-3 air conditioner 
This satellite also will be instrumented amply demonstrates the high capacity that can be achieved in a compact 
to study the carth, its upper atmosphere package — due to Stratos’ ur e Heli-Rotor compressor and efficient 
and nearby space regions, with particular evaporators and condensers. The rugged VEA4-3 unit meets military 
attention to be paid those phenomena specifications. 
believed to depend on solar radiation. Specifications: 
Another project scheduled for flight Conditioned air flow 80-90 lb/min. 
Output Temperature... Automatically controlled 60° to 90° F +2° 
is an orbiting astronomical telescope Weight -350 pounds complete with cabinets, charge and controls 
which will be part of an orbiting astro rae —— 8 or 416 V nye mele a - — 
nomical observatory. Stabilization of Cooling Capacity sedis een tes , —- — - 
this satellite will permit the telescope to air temperature at 125° } 38,000 or 50,000 BTU/hr. 
stay pointed at a particular star within Controls Remote panel, cable connected 
a fraction of a second of arc for periods Refrigerant ............ Refrigerant 12 
of up to an hour, and provisions will be 


included for redirecting the scope from 
one star to another by control from the 
ground. This project was first announced | DIVISION oF FAIRCHILD ENGINE & AIRPLANE CORPORATION 
last year (AW June 15, 1959, p. 32). Bay Shore. L. |.. N.Y 
ay - , : 


in about three years, Dr. Roman said, 
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TIROS WEATHER SATELLITE IN ORBIT 


Allied Research System Key To Interpretation 


With the launching of TIROS, the United States makes a significant 
contribution to world meteorology. Satellite telemetered pictures 

are being studied for potentially useful weather forecasting information 
by scientists from key governmental activities and Allied Research. 


Allied Research assisted in training personnel at the data gathering 
stations which transform satellite data with photogrammetric grids to 
cope with problems produced by the spin and orbital motion of the 
satellite and by the curvature and rotation of the earth. In this procedure 
scientists employ methods developed by Allied Research. 


Meteorological interpretation and techniques for transmission of TIROS 
data are other areas in which Allied Research contributes. 


Creative scientists at Allied Research are probing many areas of 
meteorology, studying infrared satellite observations, upper atmospheri« 
soundings and radar surveillance. 


Characteristically, Allied Research works on the frontiers of knowledge 
and would welcome inquiries from well qualified technical people 

who wish to join its expanding team. Contact Personnel Manager, Allied 
Research Associates, Incorporated, 43 Leon Street, Boston 15, 





Allied Research work done under contract to 
Geophysics Research Directorate of the Air Force Cambridge 
Research Center. TIROS project sponsored by NASA. 


ALLIED RESEARCH ASSOCIATES, INC. 


43 LEON STREET, BOSTON 15, MASSACHUSETTS + GARRISON 7-2434 
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be attached like cabooses on a train. 
I'he caboose could be entered in flight 
by the crew, but would not have to 
re-enter or have crew escape provisions, 
and also could hold additional equip- 
ment pertinent to the given mission 

Several concepts of orbital manned 
station designs were presented at the 
meeting, with various approaches to 
structure, fabrication, assembly loca- 
tion, ranging from a single unit as 
proposed in a report by Martin Co 
engineers (AW pt 2 : 37k " 
modular assembly envisioned by Lock- 
heed Missiles and Space Division's 
Saunders B. Kramer and Richard A 
Byer 





Significant Variables 


In a discussion of factors influencing 
lection of a manned space station 
con pt, J ) eph H. Doss and Leo J 
Montague of Boeing Airplane 
chose mission, time and money as 


rhe ignincant iriables 

A basic choice, thev indicated, was 
whether to preassemble the entire sta 
tion on earth or to assemble modules 
in orbit. In view of present U. S$ 
booster development plans, their con- 
clusion supported the NASA idea of 
modular assembly in space, with the 
modules preassembled on carth and 


made as large as booster capability 


First Static Firing of Eight Saturn Engines 


ngines of Saturn space vehicle booster (AW May 
lasted eight seconds and developed about 1,300,000 


permits 


| With a 1.5 million Ib. thrust booster Successful first static firing of all eight 


9, p. 19), conducted at Huntsville, Ala 


ind high energy upper stages, a pay- 
load weight module) of 40,000 Ib 
could be placed in a 300-mi. orbit. A 
very important aspect of the booster 
which affects the cost weight ratio was 
providing for recovery and re-use of 


the to boost« ! 


Self-Contained 


The concept of Kramer and Byers, 

1 on 1 conservative extrapola 

f the science of astronautics over 

iT had each modulk 

chick This way, 

il problems are reduced, 

and also assembly com 

provisions for evolution 

included at minimum 
lescence cost 

ule shapes were proposed 

linders 30 ft 

pheres Ihe first station 


would consist of two cylinders with a 


long, and 


phere it ich end 

Station rbit altitude is below th 
Van Allen radiation belt, vet as high as 
possible to reduce atmospheric drag 
Provisions for offsetting orbit decay 
ire included 

An artificial lg gravity force is pro- 
vided by rotating the station about its 
central axis 

Along with the modular space sta- 
tion concept, the pre sentation proposed 
two vehicles—an “astrocommuter” and 
astrotug The commuter is the ren- 
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Ib. thrust. Full duration firing of engi 
is planned for June. Photo was taker 


dezvous and re-entry vehicle f 


1. 


change and resupply and ad 
from tasks, while the tug 
mover which stays with the 
orbit 

Structural proposals and 
outlined at the sessions inclu 
flatable-in-orbit techniques a 


i } ¢ ] 


] 
standard a nblies, plus pr 


rath ' 
I 11anion l 


impact and implicati 


damping 


Double Shell 


Using a doubl 
material between to provide 
idditional strength at high 
temperature extremes was prop 
Peter E. Glaser of Arthur D 
Inc 

An automatic control systet 
regulate gas flow into individua 
of the vehicle structure acc 
thermal requirements for the ca 
occupants while in orbit. Th 
in orbit would possibly be 
from that used in ascent and 
since the ynbination of gas 
tion material and temperatu 


which will last 120 sec. if all function properly, 
1 blockhouse, 1,000 ft. from test tower. 


yuntered in these cases would have 
to meet different strength and thermal 
protection requirements than the or- 
bital condition. 


Dust-Fueled Reactor 


A circulating dust-fueled, radiation- 
cooled reactor to provide electrical 
power in orbit was outlined by W. R 
Corliss of the Martin Co. Pnme ad- 

intages, Corliss said, are use of static 
equipment and rejection of liquids and 
rases as working fluids and heat transfer 
gents. 

Uranium carbide or plutonium car- 
bide dust would travel in a racetrack 
path, with the flow controlled clec- 
trostatically. A neutron reflector to 
generate fission would be incorporated 
on one section of the track, while 
just bevond it there would be a section 
if thermionic power generators to con- 
vert part of the heat to power, while 
the remainder of the heat is radiated 
back to space. 

Production of large quantities of 
power is inherent in the concept, to 
offset the system weight, according to 
the report, which also acknowledged 
that certain areas of the concept need 
considerable research and development 
cffort 
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Here's the smallest, 
HERMETICALLY SEALED 
Precision Switch ever made! 


ACTUAL 
' SIZE 


KLIXON TYPE AT1-1 


Here is the first truly subminiature, precision calibrated switch that is SPECIFICATIONS 


hermetically-sealed to MIL-S-8484B. Prior to sealing, the AT1-1 is especially of KLIXON Type ATI.1 
processed and filled with a dry, inert gas to insure reliability for “Dry Circuit”’ ; 
applications. The exterior parts are corrosion resistant. The solder type terminals, 
brought out through fused glass seals, are tin dipped to facilitate soldering 
This new “KLIXON”’ switch is designed around a unique, ““W” shape, snap- Pretravel.. 
acting element to meet stringent shock and vibration requirements. Where switch Overtravel 
reliability, space and weight-saving are important, this switch sets new standard ESS 
of compactness and represents the latest advances in the “state of the art 
Here is the answer to a designer’s prayer for the smallest, lightest, snap-acting, 
environmental free switch that can be made and yet still be a reliable, precision 
device. Write for further detail on various means of mounting and actuators. 


Release force.... 


Contact seporatio 


“~ TEXAS INSTRUMENTS eee 
INCORPORATED Shock resistence 


METALS & CONTROLS DIVISION 
2805 FOREST STREET . ATTLEBORO. MASS. 


Spencer Products: Kiixon® inherent Overheat Motor Protectors + Motor Starting Relays *« Thermostats + Precision Switches 
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opprox 

10,000 

034 ozs 

. 65°F to 275°F 


2BVOC resistive 


Circuit Breakers 








EFFECT of carth’s magnetic field on Tiros satellite is measured by RCA Astro-Electroni 


Products Division technician, using this speciallydesigned magnetic drag test device 


Tiros Satellite Orbital Heating 
Problems Keyed Design Parameter 


By William S. Reed 


Santa Barbara, Calif.—Design of the 
Tiros meteorological satellite (AW 
Mar. 14, p. 26) was described by R. W 
Northrup of Radio Corp. of America at 
the American Rocket Society Confer- 
ence here. 

rhe satellite is the product of plan- 
ning and experimentation which began 
in 1957 under contract to the Army 
Ballistic Missile Agency and the Ad- 
vanced Research Projects Agency 

Even though it was determined that 
each constituent of the payload would 
satisfy operational requirements in a 
range of temperatures, it became neces- 
sary to limit temperature excursions as 
much as possible by design of the ex- 
terior ond inhale surfaces and joints. 


AVIATION WEEK, May 16, 1960 


Basically the heat sources wit! 


satellite dump directly to the 
plate, and since the entire de 
spin-stabilized in inertial spac 
tion of the geometry and radiat 
sorptive coatings was directed at 
ing heat from the mass accumu 

Considerable effort was expen 
achieve coating of the solar c 
to mask out that spectrum band 
sun above the visible which 
heated up the top section and p 
without contributing to power. | 
tribute solar heat input interna 
main mass, baseplate, and sid 
were painted black. Once the 
tions were made, an orbital te 
ture variation history was analyt 
generated 

Structural design synthesis of 


nin 


PUMP 
PRIMERS 


GEROTOR ... 
“the aircraft pump that 
couldn't be built”... 


Recognized as an extremely attractive 
theoretical design 30 years ago, there 
were many abortive attempts to pro- 
duce Gerotor pumps. 

Since then, the W. H. Nichols Com- 
pany of Waltham, Mass. has built 
hundreds of thousands of Gerotor 
pumps for aircraft, marine and indus- 
trial applications requiring the highest 
standards of performance and depend- 
ability. 
> Advantages — The Gerotor pump is a 
positive displacement type, delivering 
a predetermined amount of fluid in 
direct proportion to speed. It is simple 


and compact in basic design, (only 2 


moving parts) lightweight, valveless, 
provides high volumetric and mechan- 
ical efficiency and offers exceptional 
performance at high altitudes where 
low inlet pressures are encountered. 


>» > Operating cycle — The 

+ Gerotor pump is a form 
of internal gear pump 
in which the inner ele- 
ment always has one 
less “tooth” than the 
outer. Both turn in the 
same direction. The 
volume of the missing 
tooth multiplied by the 
number of driver teeth 
is the volume of fluid 
pumped per revolution. 
Either the inner or 
outer Gerotor can be 
driven (Fig. 1). 

The Gerotors are 
mounted on fixed cen- 
ters eccentric to each 
other. As they turn, the 
chamber between the 
teeth of the inner and 
outer Gerotor gradually 
increases in size through 
the initial 180° of revo- 
lution until it reaches 
the full volume of the 
missing tooth. 

During the first half- 
revolution, the gradu- 
ally enlarging chamber 
passes the intake port, 
creating a partial vac- 
uum into which liquid 
from the port flows. 

In the second 180° the 
teeth mesh, decreasing 
the size of the chamber 
as it passes the dis- 
charge port, forcing the 
liquid out. 
> Technical Data — is 
available and your in- 

FIG. 1 quiry is invited. Write: 


W. H. NICHOLS CO. 


48 Woerd Avenue, Waltham 54, Massachusetts 
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Sophisticated 
requirements 
are 
“everyday” 
at 
General Contro/s 


is 


FROM STOCK PARTS. 3/4” to 
gate vaives readily available 
manually operated and motor 
Griven configurations to meet ali 
requirements of MiL-V-8608. For 
use with fuel, water, oi!, hydraulic 
thuid...or, with speciai seais, for 
highly corrosive fivids 


e For 34” to 4” Lines 
« Manually Operated or Motor-Driver 
BASIC | * Operating Speeds: 5 to 4 Seconds SUBMERGED PLUG VALVE 
SPECIFICATIONS (slower on request) Available in any line size from 3/4 
¢ Small Envelope — Lightweight Package to 2°...for virtually any f 
¢ General Controls AC or OC medium 
Explosion-Proof Motor 


« Remote Position Indicator 
« Manual! Over-Ride — at Vaive or Remote 
TYPICAL —. Therma! Reliet 5 
SPECIAL 
FEATURES 
AVAILABLE 


« Radio Noise Filter 
e Idling or Over-Travel Linkage 
« Upstream Seal 
Internal or External Ground STAINLESS STEEL VALVE 


porating Viton “A 


ss@ with anhydrous amm 
SPECIAL APPLICATIONS. Gate 
valves are availabie, for example 
with temperature capabilities 
ranging up to +600°F 


More than 10,000 variations have been made of the basic General Controls Gate Valve design...adapting it to the most 
difficult environmental conditions: temperature extremes, excessive vibration, maneuvering les and accelerations up to 50 G. 


Genera! Controls’ unique me 1 of sealing and fine mechanical 


Most variations are combinatior 
clutches provide inherent reliability—a fa sly substantiated by field operation re aircratt, missiles and rockets 
st variety in existence 
and Decause ali parts 


vals arlvantane< 
eal price advantage 


fo j r 


GENERAL CONTROLS 
Aute mati 7 P) ; De ; a 
Giendale, Calif. - Skokie, Ill. - Guelph, Ontario, Canada 





recoverable, manned, 14-day scientific 
laboratory was presented by J. W. 
Bilodeau and D. M. White of Chance 
Vought Aircraft, Inc. ‘They contended 
that the design and fabrication of such 
a vehicle is feasible today. 


Three-Man Crew 


The three-man crew for a 14-day 
orbit was selected as a choice between 
the extremes (two men for five days, or 
five men for 30 days) which appears to 
encompass the range of possibilities for 








sccond generation manned space sys 
tem 

Simplicity wa emphasized to re 
ilize the objectives of high reliability 
and reasonable structural weight. In 
iddition, a simple design would do 
much to reduce the vehicle cost. Light 
weight is considered of prime impor 
tance because it permits larger internal 
loads and more growth potential 


Ihe laboratory would be a cylinder 
81 in. in diameter and 16 ft. in length ALTREX CLEANS FAST! In as little as 3 minutes, 
It could be one of several modules ALTREX removes oil and dirt for trouble-free spot welding, anodiz- 


} » Tre- > n- ; . : ee 
which could be re supplied and co ing, chemical film application, metal bonding, and other finishing 
nected in space. Total weight would 


be approximately 5,000 Ib. For a 30- 


day, rather than a 14-dav mission, the 
diameter would increase to 105 in. and ALTREX CLEANS SAFELY! Won’t attack aluminum or 


over-all weight to more than 10,000 magnesium! Also suitable for steel, cast iron, brass, and other metals. 
lb., due mainly to the increased weight 


oo See See eae Fe ALTREX RINSES FREELY! In hot or cold water—even 


communications equipment d 
In another talk, Kenneth E. Hoge- after drying on work! Exceptional detergency. Ideal for presoak 








operations! 


land, of Convair Astronautics, said a cleaning in plating and other processing lines. Outstanding solution 


winged recoverable booster will ensure life! 

the largest degree of reusability since 

the return to base climinates the neces- ALTREX STEAM-CLEANS TOO! Nenecalisiat Weal 
sity for a recovery rendezvous. Design ’ 

is for surface impact loads and the prob- 
lems attendant with salt water immer 


corrode aluminum or injure paint. 100% soluble. 


tae For more details on ALTREX — or information on Wyandotte’s other 
10 ' 
aircraft-cleaning products ill your Wyandotte representative 


Winged Booster today. Or mail coupon. Wya tte Chemicals Corporation, Wyan- 
Since wings represent a considerable dotte, Michigan. Also Los Nietos, Calif. and Atlanta, Ga. Offices 

addition of weight, additional thrust in principal eibtes 

must be provided to maintain perform- 

ance, which in turn requires additional 


propellant and propellant tankage. The andofte CHEMICALS J. B. FORD DIVISION 


result of providing recoverability is that 
t stage winged booster would neces- 
a firs ige winged OK § Specialists in Aircraft-Cleaning Products 
sarily be about 60% greater in siz 
and weight than an expendable first 
> 


tage booster 
However, Hogeland argues that the seme s MAIL COUPON TODAY! sa = = 
Wyandotte Chemicals Corporation, Dept. 3121, Wyandotte, Mich. 


winged booster will be more economical 
for high launch rates 

Booster mission, as seen by Hogeland, 
is establishment of a payload in a 10( 


naut. mi. hovering orbit. The first stage 


Please send information on: 
Paint Removing Aluminum Cleaning and Brightening 
Aircraft Cleaning A ne Rust Removal 
burnout point is between 250,000 and Electrocleaning hemical Products for Airframe Manufacture 
400.000 ft. at a velocity of 8,000 t 
14,000 fps 
The entire vehicle, including payload 
ind booster, flies from a vertical take 
off along a zero lift or ballistic trajectory 
to first stage separation. At launch, 
critical thrust loads are caused by 
booster engine thrust buildup producing 
transient loads in the propellants when 


Carbon Removal Barre! Finishing 


] Metal Cleaners emical Milling Aluminum and Magnesium 


Nome Title 
Firm 


Address 


City Zone State 
aaa ae ae eee ee eee eee eee 


™N 
™N 
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Internal Systems Installed in Mercury Capsule 


Subsystems for Project Mercury man-in-space capsule are installed in this superclean room at McDonnell Aircraft Corp. (AW May 2, p 


29); note nylon uniform worn by technician to cut dust collection possibility 


they are it maximum volume re-entn 
Critical in-flight loads result during ift 


the launch phase and usually occur at lower surface, and 


the time of maximum dynamic pressut her load combination 
ind therefore be 


At this time th 
iy? 


combined bending moment, actual ming conditions 


acceleration and drag loads, and 

loads occur on the fuselage prof he cruise 
After separation of the upper 

ind pavload fr 11} the wing n 

the winged 

continues on 

ipoger 

The lo 

period are low due t he a 

itmosphere and have no critical 


ing effect upon the airframe 


Critical Phase 


From apoge¢ 
of flight begin 
period of 
booster i] 
flight regim i 
lift, plus centrifug 

As atmospher 
do airframe t 
Due to the high 
of the | 
velocity, the lifting for 
for the whole mission 

In addition, the magnitude 


t} 
rie 


78 


maining porti 
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Outer shingled capsule skin has not vet been installed 


Mice Deliver Young 
In 2¢ Environment 
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SYSTEMS. — cond to OnE 


Parsons’ Electronics Division 

is actively engaged in the 
research, development, manufac- 
ture and installation of 
electronic systems for military 
and commercial applications. 
Current activities and fields of 


interest include: 


Systems Engineering 
Telemetry Systems 
Miss-Distance Indicator Systen 
Timing Systems 


Space Positioning System 


The Ralph M. Parsons 
Company, Pasadena. 

United States Offices: Los 
Angeles, Houston, Huntsville, 
New York, Washington. 
International Offices: Ankara, 
Asmara, Baghdad, Bangkok, 
Cairo, Calgary, Dacca, 
Jeddah, Karachi, New Delhi, 
Paris, Teheran, Toronto. 


AIX eS 
A 


WORLD-WIDE SERVICES: exectronic systems AND COMPONENTS © AR NEERING * PETROLEUM-CHEMICAL ENGINEERING 


CONSTRUCTION © WATER DEVELOPMENT AND SYSTEMS ¢ APPRAISALS AND ECONOM S$ * PLANT OPERATION ¢© PERSONNEL TRAINING 





At 00°00"01: GMT, May 1, 1960, 
Martin logged its 523,692,000th mile 


of space flight 


ICBM HARD BASE: 


This mammoth excavation, somewhere 
in the United States, will soon be a 
“hard base”—an almost invulnerable 
underground launch site for the Air 
Force TITAN Intercontinental Ballistic 
Missile. 

It is an important element in the 
United States Air Force Strategic Air 
Command's mission—to prevent war. 

The job of this TITAN hard base— 
and the others like it—is to insure that 
we will have such devastating retalia- 
tory power, even under concentrated 
nuclear attack, that no enemy will con- 
sider war. 

Bases such as this cannot be built 
overnight. It is a credit to the foresight 
of our military planners that the bases 
will be operational concurrent with the 
TITAN ICBMs now in production at 
Martin-Denver and undergoing ad- 
vanced tests at Cape Canaveral. 
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Uses Hughes TONOTRON tube to combine radar screen with pilot's field of view 


TRCHPOIC COLUMATING WINDOW 


“N_S2Seu BAND 
“eprom ca 

HUGHES 

WHITE UGHT / TONOTRON TUBE 
MINUS J 


GREEN BAND P 
. 
f> 


PLOTS EVE RECEIVES 
COMBINED VIEW OF 
FIELD AHEAD ANDO 
PROMECTED WAGE 


n the green spectrum is pre 

ough the “Magic Window 
TRON tube ects a green pattern back 
» screen to form the image. 


o 


HUGHES 


VACUUM TUBE PRODUCTS DIVISION 


mpany 


" 
' 
-<-_<<<-w 


CTRADE MAREK OF HUGHES ArmCRAFT 





Deep space tracking complex is located near Alpha Corp.'s Dallas plant; vans in fore 


vund correlate tracking data. 


Facility Performs Deep-Space Tracking 


Alpha 
Corp., subsidiary of Collins Radio Co., near 
Dallas, Tex 
used for checkout of equipments 


Deep-space tracking facility built by 


is a dual-purpose site which 
can be 
pnor to shipment for installation at cus 
tomer-selected locations. Site also can be 
used as a permanent tracking station. The 
40-ft.-diameter antenna (right) on the test 
site is the first of three being built by Alpha 
is part of the $6.25 million contract 
awarded by | ~‘ 


several of these stations to be delivered this 


Army Signal Corps for 


year; program is a joint Signal Corps—Ad 


vanced Research Projects Agency project. 
The antenna now installed probably will be 
permanently located at the Dallas site; in 


dications are that among its future uses will 


Servo van (left) contains facilities for testing and repairs. 
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be a tracking role in the Mercury 1 


space vehicle program. The other t 


tennas and transportable tracking 
are expected to be based in foreig 
above) shows t! 


In the for 


vans which (left t 


tries. Acrial view 
space tracking complex. 
are four trailer 
house receiving, servo, data and tel 
equipment for the deep space tracki 
tenna. Not fifth van 


would house communications equipme 


shown is a 


. ¢ 


transmitting data from tracking stat 
Al; ha 


tract role is one of design and system 


a central computing facility 


agement, including architectural and 


struction phases Company also trait 


personnel 





(er: S 


nitors receiver and seryo consoles. 


At right, test director m 





First photographs of AN/USD-5 show Fairchild surveillance drone on zero-length launcher. Delta-winged drone will use Pratt & Whitney's 


Army Stresses Mobility, Firepower in Weapon 


Army weapon display at Fort Benning shows Nike Hercules in the foreground, 
with mockup of new Nike Zeus behind it, followed by Hawk cluster, Honest 
John, Lacrosse and Corporal. 


Nord Aviation’s SS-11 anti-tank missile can be fired 


from light helicopters 





Smaller Nord SS-10 French-designed anti-tank missiles 
are Shown in U. S. Army launching rig mounted on 
back of }-ton vehicle 





MISSILE ENGINEERING 


US ARMY 


en 


vite. Dee ails ate 
POE. "s ~s 


136-Ib. J60 (JT-12) turbojet engine. Martin’s Lacrosse command-guided missile on launcher, is a corps weapon for close support. 


Demonstration 


I afrcnn mobility massive fire power and 
improved surveillance and communications 
were the characteristics stressed by the Army 
m ifs parade oft new weapons during recent 
project MAN demonstration at Ft. Ben 
ning, Ga. (AW May 9, p. 85) 

The new weapons, some of which are 
still in the development stage, were shown 
in static displays and demonstrated in live 
firing. Most of the weapons are designed 
to be moved easily and rapidly by helicop 
ter, truck or man. At right, President Eisen- 
hower watches Pershing missile on new 
transporter-erector-launcher. Army's new 
Davy Crockett weapon system (below), will 


have nuclear capability 


’ 
fF as>. he 
BPE par in «a 
tat ye 
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SAC is now off and running with its new Hound Dog missile. With the supersonic 
GAM-?77 missile, the B-52 bomber can more easily hurdle ground defenses on the way to 
a target. In the short span of just 30 months, the Hound Dog air-to-surface missile grew 
from the drawing board to a powerful member of SAC’s deterrent team. 

Silencing enemy ground defense centers while the mother ship speeds on toward the 
main target is just one of the jobs of the versatile GAM-77 missile. Slung beneath the 
swept-back wings of a B-52, a pair of GAM-77’s can either clear a path for the bomber, or 
be sent right in on the main target itself. This triple-threat capability lets a single B-52 
command a target approach corridor over a thousand miles wide. 

To further confuse the enemy, these inertially-guided missiles can feint at pseudo- 
targets before turning toward their real objectives. Speed and altitude variations can also 
be programmed into the GAM-77’s target approach. 

The Hound Dog missile greatly extends the useful life and striking power of SAC’s 
B-52 bombers — the backbone of America’s strategic power. The GAM-77 is being produced 
by the Missile Division of North American Aviation. 


MISSILE DIVISION 


NORTH AMERICAN AVIATION, INC. Al A 
Downey, California 





Navy Project Hydra Demonstrates 
Water Surface Launch Possibility 


Pt. Mugu, Calif.—Principle of Project 


Hydra, Navy proposal to launch large 


solid propellant rocket space vehicles 
from the surface of the sea, has been 
demonstrated here with a 6 ft., 150-lb. 
wooden vehicle powered by a 2.25-in 
Acroscar rocket 

Chief significance of the launch is 
the Navy decision to promote interest 
in the project, in the opinion of military 
and civilian observers at the demonstra- 
tion. ‘The concept of Hydra is reported 
to be arousing strong interest among 
space program officials 

Navy shortly will longer 
shape powered by a cluster of Sparrow 
solid propellant rockets. Hydra is being 
conducted by Lt. Cdr. J. E. Draim 
and Lt. C. E. Stalzer, of Pacific Missile 
Range Astronautics Department 

Navy is emphasizing the 
maritime problems of handling large 
vehicles at sea but the Hvdra proposal 
is almost certain to conflict with the 
Defense Department order assigning big 
booster devel ypment to I Al The 
ability to launch from virtually any 
latitude without a large investment in 
pads and other 
the kev advantage claimed for Hydra 


and ties in well with the Pacific Missile 


launch d 


quietly 


installations is one of 


Range practice of using shipboard and 


mobile installations to avoid diplomatic 
haggling, conflict with civilian interests 
and duplication of facilities 

The Germans successfully launched 


liquid propellant missiles floating in the 


sea in World War II. The Ru 
reported to be working on an ad 
form of the 


contribution 1 


German scheme 
the adoption of 


prope llants and the 


proposal that 
concept be used to launch space 
cles of virtually 
Navy savs Hydra can be 
tween 1960 and 1975 
propulsion should be ready. Na 
cials feel that the Hydra sea laun 
technique will still be 
nuclear rockets. For the 
diate future, they sav existing veh 
such as NASA’s Scout could be adapt 
for Hydra-type launching at a low 
They point out that the ratio of 
propellant rocket specific gravity te 
of sea water ranges from 1.0 to 
This would indicate that 
jacket on upper stages would b 
quate modification for a_ rocket 
Scout. Jac would be jettisoned 
launch Another 
smal] flotation rin 
of the sea lor 


design might 


unlimited size 


when nu 


useful 


Mmor;e 


hy 
i Du 


solution would 
g left on the 
i new vehicl 
incorporate 

than that of 


ould be done by in 


more buoyancy 
motors. This 
ing the size of the 
f the grain 

Solid propellant rocket nozzk 
tended for air ignition are cust 


hollow charg: 
in the center 


ealed bi diaphragm to 
tronger pre Ire pulse when the 
P 


fires and to cut down deteriorat 


the propellant urfacce The seal 


Hound Dog Undergoes Environmental Tests 


USAF-North American GAM-77 Hound Dog missile undergoes simulated weather tests 


Eglin AFB, Fla.; systems check is made above in temperature ranges from 
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65F to 160! 


TRULY 
PORTABLE 


2-WAY RADIO 


with the 


SEISCOR 


TELEPAY [hl 


MINIATURE COMMUNICATION 
SYSTEMS 


. » « for intelligible 
communications in 
high noise or poor 

visibility conditions 
where direct vocal 
or visual contact 

is impossible. 


BELT-CLIP 
MODEL 


Radio unit; 
headset with 
antenna, 
earphones and 
microphone 


HELMET MODEL 


shirt-clip 
controls 
~ 
Wiens ” ae — 
Hard-hot with built-in 
radio, antenna, earphones 
and microphone 


OTHER MODELS: 





A complete 
pocket-size 
2-woy 
radio 


Air Force-Type for 
jet-engine noise. 


@® COMPLETELY TRANSISTORIZED 

® CRYSTAL-CONTROLLED RECEIVER 

® CRYSTAL.CONTROLLED TRANSMITTER 

@ LONG BATTERY LIFE 
SIZE 3” x 6” x 11/4” (BELT . CLIP 
MODEL) WEIGHT: 12 OZ. (BELT-CLIP 
MODEL) FREQUENCIES. ANY SINGLE 
FREQUENCY BETWEEN 20.55 MC 

@NO LICENSE REQUIRED ON CITIZENS 
BAND MODELS 


SEISCO 


A DIVISION OF SEISMOGRAPH SERVICE CORPORATION 
CONTACT SEISCOK TODAY AND FIND OUT 
HOW THE TELEPATH CAN HELP YOU! 

SEISCOR, Box 1590, Tulsa, Oklahoma 


Please send complete TELEPATH information 











NAME___ 
MPANY 

ADORESS___ —— . 
¥ STATE 





PRECISION 
COMPONENTS 


“PRECISION 
ASSEMBLIES 


HEAT 
TREATING 





DOW 17.” 
ANODIZE 
- METALLURGICAL 
X-RAY 
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a Bp tna SS 


PLATING 


Pe ae 
SURFACE 
TREATMENT 














PRECISION PARTS 
FOR AIRCRAFT 
AND MISSILES 


For many years Fenn has been en- 
trusted to produce vital and complex 
components in large quantities for 
aircraft. Today, Fenn has the facilities 
ond personnel experienced in ma- 
chining of special metals and alloys 
required in the aircraft, missile, and 
nuclear fields. Fenn's ultra-modern 
plant includes the finest metal working 
machines, heat treating, plating, sur- 
face treatment, a metallurgical labor- 
otory, and resident air force inspec- 
tion. We welcome the opportunity to 
discuss your requirements. Write for 
copy of Fenn Facilities. 


airtight and watertight so no new tech- 
niques are needed for ignition below 
the air-sea interface. After ignition, a 
minimum chamber to nozzle exit pres 
sure ratio of 2-3 to 1 is needed to pet 
mit supersonic flow. Given an internal 
burning pressure of 1,000 p 1 solid 


TT 1 , 
ellant rocket nozzle could function 


p as OSU ft below the e of 


1) 


Navy scientists ca 


Launch 
shown that 
© Underwater ignition of a 


lant 1 et designed f 
DO ,s no 1 nit prol 
pOse I i t pro 


e No water instabilits 


the rocket exhaust 


} 
iCTHS 


© Supersonic exhaust 
the inertia of ifcr 


@ Water does erect and stabilize suit- 
ibly designed rockets in the same way 
that it stabilizes spar buovs long used 


by seamen. Demonstration launch was 


conducted in 30 kt. winds with gusts 
to 90 kt. and a heavy sea running 


Disadvantages conceded are incom 


patibility of liquid propellant rockets 
with the ocean environment and difh 


ilty of access to lower stages when the 
rocket is in the water lhe latter prob 


+31 
m id De mpiihed 


} 


r tl maintenance 


liimuinate 


mounting 


_—_ 


Hughes Displays Air-to-Air Guided Missiles 


Five air-to-air guided missiles manufactured for USAF by Hughes Aircraft Co. are displayed 
above. GAR-3A radar guided missile is at right, adjacent to the GAR-4A infrared missile. 
In the rear are the GAR-1D (right) and GAR-2A. In left foreground is the GAR-11 


— sa nuclear Falcon, the first air-to-air guided missile with nuclear capability (AW May 2, p. 32) 


THE FENN MANUFACTURING COMPANY GAR-3A and 4A have Mach 2 launch speed, high level of accuracy and ability to escape 
Newington, Conn. Phone: MOhawk 6-2471 





enemy decoys. 
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TOMORROW'S PASSENGERS WILL DEMAND GLIDERWING FLYING <2 
ly e 








the engines 


are in 
the right 


place 


Airliners of tomorrow will fly on clean 
wings with hundreds of passengers seated 
in the quiet zone ahead of rear-mounted 
pure-jet engines. Here’s why pilots and 
passengers alike will choose modern CLEAN 


WING FLICHT 


@ CLEAN WING, high lift efficiency and 
profitability opens many more airfields 


and routes to intercontinental jets. 


@ CLEAN wiINc, high lift gives much 


greater margins at take-off and landing 


@ CLEAN WING, rear engine layout gives 
the silent zone seating which will be a 
passenge! specified must in the 1960. 
1970s. 


@ CLEAN WING FLIGHT is the flight of the 
future. It will be required from all modern 
airlines in their second-generation jet 


transports, 


THE VICKERS VCIO IS THE ONLY CLEAN 
WING, REAR ENGINE, LONG RANGE AIRLINER 
IN PRODUCTION TODAY. 

CLEAN WING FLICHT represents an aero 
dynamic breakthrough every aspect of 


whi h will be found in the \ K kers VC1O0. 


For details, contact Christopher Clarkson. 
U.S. representative, 10 Rockefeller Plaza, 


New York 20, N. Y. 


A) Four rear-mounted Rolls-Royce Conway By-Pass Turbojets 


/ Ay 


; 


Vickers-Armstrongs (Aircraft) Ltd., Weybridge, England « Member Company of British Aircraft Corporation 





FINANCIAL 
United Plans New Jet Orders in 1963-65 


New York—United Air Lines looks to be able to carry all the passenger } transcontinental market, lost after other 
the 1963-65 period as the most likely erated in one day but where tv carriers put jets into service. Like other 
time for any new round of jet transport ules are needed a day to pr iirlines, United showed a first quarter 
orders, judging from the forecasts made number of passengers. Here, P loss—totaling $2.7 million—which Pat- 
by its president, W. A. Patterson, to the said, the smaller Caravelle can r terson said was disappointing but no 
New York Society of Security Analysts ated more economically on t urprise. He blamed it on mechanical 
here schedules. United has 20 Cara » and training problems, especially in 

United's current jet orders were based order. cheduling aircraft for traiming, bad 
on an over-all transportation forecast in Patterson said United ha weather and the unfavorable pablic im- 
which gross national product and popu its available capacity position pact of accidents. United has deferred 
lation factors were included. This fore- 
cast then was broken down by type and 
it was estimated total domestic air traf ° ~~ ’ 
fic by 1965 would be 45 billion passen United Airlines Forecasts 
ger miles, that over-all air trafhe will Capacity Forecast 
grow § annually during this period va Per Cent Change 
and that United's trafic would grow From Year Per Cent Jet Seat 
9.5% annually Year & Quarter m Earlier Period Miles of Total 








Laying out the frequency of service 
needed—United aims at doing 19% of 1959—4 $4 —13.4 8.6 
the over-all transportation business 1960—1 8.1 22.9 
iveraging the breakeven load factor for x 2 17.6 35.9 
the vear and other factors, United then - $24.7 46.4 


3 
ordered aircraft to fit this pattern for —4 2.4 41.6 58.2 


ich year _ 
If we are way off on the 45 billion Year—1960 ; 3 OF +16.1 42.4 

forecast,”’ Patterson said, “thea we over 
ordered. But our 45 billion is the most Projected Capital Expenditures, Debt Service and Cash Flow From Operations 
conservative in the airline business. Our ; ‘ 
own forecast shows we mav be short Capital Es litures Debt Service Cash Flow 
of airplanes by 1963-65.” (000) (000) 

Patterson also noted that present 1960 ' $138,3 $10,613 $60,655 
orders carry through 1962 in comment 1961] 138 13,943 76,022 
ing on future financing plans. When 1962 17 15,047 74,780 
decisions are made for equipment in 1963 11,8 36,726 67,616 
the 1963-65 period, he said, the financ- 1964 ; 12,221 35,678 59,370 
ing will depend on conditions encoun- 1965 12,751 34,339 49,102 
tered then Interest and principal repayment 

United has Douglas DC-Ss in service Depreciation, amortization, deferred tax accrual, and other; exclusive of 
and delivenes of 18 Boeing 720s are retained earnings and proceeds from sale of surplus aircraft. 
beginning. Patterson's description of 
DC-8 transition problems—especialls 
cases of small, inexpensive parts as 
hydraulic seals grounding a multi-million Debenture Bank Loan Interest 
dollar aircraft—echoed those of other Repayment Repayment Expense Total 
operators. The 720 transition should be ae ee ew . 
less difficult, particularly in respect to (000) 000) (000) (000) 
training where delays occurred in the 1960 592 $ 8.021 $10,613 
DC-5 introduction because of unfamili- 1961 592 11.351 13,943 
arity with the aircraft's training require- 1962 592 12.455 15.047 
ments, Patterson said. 1963 592 22,608 11,526 36,726 

Ihe Sud Caravelle, United’s third jet 1964 592 22 609 10,477 35,678 
transport type on order, was on United's 1965 592 22.609 9.138 34,339 
jet planning list eight years ago as a 30- m7 , < 
plane item, Patterson added, but was 
envisioned at that time as a turboprop. 
After seeing the pure jet, United 
dropped all thought of propellers since 
it believed the public would insist on 
traveling by turbojet. 


Prox ted Debt Service 


w 
7) 


NMwwNwwwse 


Projected Capital Expenditures 
Flight Equipment Construction Ground Equipment Total 
(000) 000) (000) (000) 
1960 $123,104 $5,791 $9,425 $138,320 
1961 125,166 8,503 5,033 138,702 


The DC-8 provides a long-haul, high 1962 8,432 6,350 noes sare 
density market aircraft. The 720 fills 1963 £158 : a pee — 
the shorter range but still high density 1964 4,347 wre ay — 
markets. Lastly the Caravelle fits the 1965 4,228 dads 2,953 12,751 
lower density market where a 720 might 
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NEW ESCAPE SLIDE SAFETY FEATURE 


This flexible escape slide developed by Air 
Cruisers for jet airliners provides rapid and safer 
emergency evacuation of passenger aircraft, 
particularly at extreme aircraft attitudes. 

The passenger's speed of descent is auto- 
matically reduced by his own body weight 
bending the last portion of the flexible slide 
closer and closer to a horizontal attitude as he 
nears the ground. Rate of descent is virtually 
stopped as the passenger eases off the final 


i 


few feet of slide resting parallel on the ground 

Simple to operate, Air Cruisers escape slides 
are standard equipment on many turbine- 
powered military and commercial aircraft 

The Air Cruisers jet pump, which produces 
rapid inflation vital to the fast, dependable 
operation of escape slides, is yet another con- 
tribution toward better survival equipment by 
America's most experienced fabricator of 
inflatables from rubberized nylon materials 


Your inquiries are invited 


THE ¢-7 \- i i343 CORPORATION 


a. 


HIR CRUISERS DIVISION 


BELMAR, NEW JERSEY 


LIFE JACKETS © LIFE RAFTS *® HELICOPTER FLOATS *© ESCAPE SLIDES * GAS BREATHER BAGS * DECELERATION BAGS 








Supersonic PRs 

Supersonic transports do not impress 
United's W. A. Patterson as being 
around the corner, Talk about super- 
sonic transports, he told the New York 
Society of Security Analysts, seems to 
get started in the public relations depart 
ment, maybe in a company that missed 
17 or DCS. 


“The PR man goes into the president 


out on the 7( 
and talks about image,” Patterson said 
“and the company president says, ‘Okay, 
give them the business on a supersonic 
transport 

Or perhaps an airline has not been 
doing so well and it has a route appli 
cation up for consideration. “It needs 
to make some news,” Patterson said, 
so it says it will put a supersonic 
transport on the route.” 











$3 million in transition costs for long 
term amortization 

United now has 22 DC-Ss, four more 
than its contract with Douglas called 
for. 

Production will be 
this month but is expected to pick up 
by July, Patterson said 

Competition is being felt from other 
airlines with new route awards and from 
foreign carners newly certificated into 
certain transcontinental operations. The 
latter have no cabotage rights, Patter 
son noted, but they do take away passen- 
gers United might have carried to the 
gateways, such as New 


slowed during 


international 
York. Though not paying the cost of 
operation for foreign carners, this los 
is coming “off the top” for United 

Similarly, American Airlines’ entry 
into San Francisco cost United $550,- 
000 of revenue in April. “This was sure 
off the top as far as we were concerned,” 
Patterson said. “Otherwise this would 
have gone to net.” 

Why, Patterson asked, does United 
then go on making applications for new 
routes when it appears the airline has a 
problem because of excess amounts of 
competition now? “We file,” he said, 
“because we feel lightning may strike.”’ 
The chance always exists that United 
might get the next award. 


Capital's Plight 

Capital Airlines’ 
flects the route award philosophy of 
the Civil Aeronautics Board, Patterson 
declared With each route extension 
they would say, “This one will cure vou 
now you'll be a big, healthy boy.’ And 
it led Capital down the road to where 
it is today 

In Patterson's opinion, the Capital 
situation—unfortunate as it.is—may go 

mg way to cure the problem of exces 
question of 


current plight r 


sive route awards lhe 
mergers was brought up by one analvst, 


and Patterson added this footnote: 


AVIATION WEEK, May 16, 1960 


DC Motor (above) right now. 


| DC Timing Motor is less than I” 


| Whether an interval is a month or a microsecond, you can measure 
it, divide it, record it, or use it for control with an A. W. Haydon 
Company custom-designed or standard timer. Every type, every 
size, every class...timing motors, time delay relays, interval timers, 
repeat cycle timers...you name it, we make it. If you ever have a 
specific timing problem, the least you can do for yourself is get our 
literature. In fact, why not send for our Bulletin on the 14100 Series 


This two-ounce sub-miniature 
in diameter, 1%” long. Used to 


drive a miniature tape recorder in the Vanguard I] weather satel- 


lite (expected to remain in orbit 
for 200 years), it represents the 
high capability of The A.W. Hay- 
don Company in timing devices. 


AYDON 


COMPANY 


223 North Elm St., Waterbury, Conmecticut 
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3M Materials Memo 


News of materiel for the aerospace industry —from the 27,000 products of the 3M Company 


@ FIRESIDE FASHIONS 
You might not want to wear 
Easter Parade, but a suit made of 
Shield” Heat-Reflective Fabric is in 
taste for strolling through infernos 
suits have been really hot items am 
fire fighters, both in the military and c 
ian life for some time now. More recent! 
in the form of sleeves, they've been bour 
ing heat off of. expensive umbilical! cal 
on the launch pads of some of our lar 
missile systems, They're a natural 
protective shrouds and bags for control 
or instrumentation components 
pad, or in the missile itself 

Resistance of these fabrics to radiar 
heating is well illustrated by thi 
performed in our Reflective Products | 
oratory. A Globar heating element radiat 
ing at 2600° F. was placed at the one 
focus of an elliptical reflector. The sample 
of “Scotch-Shield” fabric was placed at 
the other focus. Even after 2 or 3 min 
utes of exposure, no burn-through took 
place. Under identical conditions, even 
flameproofed conventional fabrics disin 
tegrate in seconds. An even more vivid test 
took place when an imaginative labora 
tory technician entered a blazing furnace 
carrying a raw T-bone steak on a platter 
When he emerged minutes later, the siz 
zling steak was done to a turn 

The key to this phenomenal perform 
ance lies in the micro-thin aluminum film 
securely deposited on the surface of the 
light weight flame proof cloth backing 
This finish, reflecting more than 90 of 
all radiant energy, unlike heavier alumi 
num foil won't crack or peel away from 
the backing. Furthermore, it doesn't 
tract from the original drape of the fabri 
or add noticeable weight. Those fabric 
backings available as standard products 
are the cotton, glass, and asbestos com 
bination, the herringbone asbestos, and 
flame proofed rayon. If these don’t suit 
your particular needs, special base fabric 
are available on minimum yardage basi 
If “Scotch-Shield” kindles your imagina 
tion, why not check with your REFI EC 
TIVE PRODUCTS repr esentative, or 


below 


in the coupon bel 


@ YOUR BIRD CARRYING A 
rORCH? 
It might be doing just that, if you're still 
using conventional encapsulating resins 
on its hot little electronic innards. Of 
course, finding a truly flame proof resin 
system hasn't been an easy task. That is 
not until “Scotchcast” XR-5019 entered 
the scene. This new two-part flexible epoxy 
resin system is so flame proof. that it 
doesn't burn, even when given all sorts of 
encouragement. For example, in the Man 
son flammability tester—one that's really 
scorcher XR-5019 beat the standard 
of NEMA for non-flammable resins by a 
ubstantial margin. In this test, where the 
to get the lowest possi: number 
55 to 0.80 were achieved b 
These figures can be compare 
i¢ of 6.2 for a conventional cast 
resin, which, incidentally, also passe 
Caenenn bent) requirements of Mil 
23C. One manufacturer enthusiasti 
cally reports that XR-5019 insulated trans 
rs have met the flammabili re 
nents of even Mil T-27A 
which is something of a 
But this versatile resin system 
put all its eggs in one basket. In ; 
shock test developed by 3M. the 
cured around a 44” metal insert is recycled 
between 130° and —55°. XR-SO19 was 
cycled for ten times, with no failures. And 
its virtues don't end there. It features low 
impregnating viscosity and high adhesion 
to most metals. Its pot life of 3 to 4 days 
after mixing is nothing to overlook, either 
Needless to say, these advantages are not 
offered at the sacrifice of electrical prop 
erties. Why not contact your local ELEC 
TRICAL PRODUCTS representative, or 
check the box below for additional infor- 
mation? 
@ SOME GUM! 
4 real aristocrat among synthetic ela 
tomers is our CHEMICAL DIVISION'S 
new “Fluorel” 2141 Brand Elastomer: 
This fully saturated polymer is fluorinated 
to the hilt—containing greater than 60 
fluorine by weight. Once you've beer 
exposed to “Fluorel’s” remarkable stabil 
ity you'll realize that the fluorine is not 
along just for the ride. 


3M Company, Missile Industry Liai 
St. Paul 6, Minn. 


Please send more information on 
‘Scotchcast” XR-5019 [ Flu 

NAME 

FirnM 


ADDRESS 


TMiinmesora Jfinine ano )\fanuracrurine company 


Chemical stability is just one area in 
which it takes the blue ribbon. It resists 
almost all fuels, lubricants, and hydraulic 
fluids currently being used or developed 
for rocket and missile systems, even the 
high energy fuels of the boron type. It 
takes hot oils, many organic solvents, as 
well as strong inorganic acids and bases in 
its stride. Nor does it have to be pampered 
as far as outdoor weathering is concerned 

High temperature is no enemy to “Flu 
orel,” cither. It performs under continu 
ous long-time service at 400° F. without 
marked degradation. Under some condi 
ion for reduced periods ot ex posur 

nperatures above 600° F. can be tol 

Then of course there's the fringe 
esistance to com 

i handy property t 
concerned witt 


its excellent 
t, which ts 
d, if you re 





| 


Deoogooesor” 





i Py 
| 
TIME 
MOONEY SCORCH CURVE for FLUOREL 2141 
Offering properties like these, you might 
expect that “Fluorel” would be a real 
prima donna when it comes to compound 
ing—tain't so! It’s easily processed on 
tandard rubber compounding equipment 
with a Mooney Scorch rating ideal for 
the rubber processor —can be molded, ex 
ruded, and adhered to metals. It's natural 
for application to O-rings, gaskets, tubing 
expellant bladders, fuel cells, and count 
less other demanding areas 
For a complete brochure on properties 
ind handling of “Fluorel,” contact your 
Chemical Division representative or check 
the coupon below 
i 4 have questions on any 


MOONEY VISCOSITY 





beoopee® | 
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ntioned here or would likes 
else 3M makes—or could 


ir needs, mail coupon 


Reflective Fabric 


MISSILE 
INDUSTRY 


«++ WHERE RESEARCH IS THE KEY TO TOMORROW 
LIAISON 





“We're not going to be interested in 
mergers suggested by the government to 
bail the government out of the mistakes 
it began making in 1955.” 

Patterson also touched on the flight 
crew situation by pointing out he would 
not argue that the captain responsible 
for safety of a $5 million jet airliner and 
its passengers was worth every cent of 
his salary. “I'll only argue, ‘Are you 
giving me everything you should?’” 
Patterson said. 

He did not appear strongly concerned 
ibout the crew complement issue. 

United has required its flight engincers 
be pilot-qualified and offered training 
to those who were not.) One organiza- 
tion signed a five-year agreement not to 
have engineers pilot qualified, Patterson 
said, then was faced with pilot demands 
for a third pilot in the cockpit, and 
wound up with four men in the cockpit. 

“That's not featherbedding,” Patter- 
on asserted. “The pilots didn’t ask for 
1 fourth man. Who signed that five- 
year agreement?” 


Lockheed Will Pay 2% 
Stock Dividend 

Lockheed Aircraft Corp. will pay a 
2% stock dividend instead of cash for 
the second quarter, not only because of 
need to retain capital funds for use in 
the business but also because of un- 
certainties as to total costs that mav be 
required in the current Electra turbo- 
prop transport investigation 
hough sales increased to more than 
30 million for the first quarter from 
81 million for the same period last 
ir, earnings declined one third to 


750,000, or 38 cents a share com- 
with 61 cents last vear. Lock- 
hare carnings of $1.24 for 
1959 barels wered its $1.20 annual 
lividend and this probably was a fac- 
tor in the decision to pay in stock 
Phirec ther major icrospace com- 
panies reported first quarter results 
© Boeing Airplane Co. reported carn- 
increased from $1,719,175 or 22 
hare to $4,045,179 on sales of 
76. Charges against carnings 
n the 707 program declined slightly, 
but still totaled $11.3 million. Back- 
log as of Mar. 31 was $1.9 billion 
© Martin Co. sales for the first quarter 
nded Mar. 31 rose to $140,410,175 
from the corresponding 1959 period fig 
ire of $122,159,105. Net income for 
the 1960 first quarter was $3,488,112 or 
$1.13 a share compared with $3,038,- 
+70 or 99 cents a share for the 1959 
hrst quarter 
e United Aircraft Corp. reported sales 
if $273,904,687 compared with $250, 
279,610 for the first quarter last vear 
Karnings declined from $8,033,515 or 
$1.20 a share to $6,431,223 or 95 cents 
1 share largely because of company 
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MARK 


TIME 


TO AN ACCURACY OF 1 SECOND A MONTH 


® 


You time-correlate data within 3 
parts in 10* per day...when you 
design your instrumentation tim- 
ing system around an EECo Time 
Code Generator. 


More accuracy per dollar... Use 

Model ZA 801 for BCD output 

(24 digits), $7650...Model 
ZA 802 for Binary Coded output (17 digits), $7050...both with 
accuracy and stability equal to a secondary standard. Other minor 
code format variations available. 


Compact ...sized for ndard rack mounting...complete unit in- 
cluding power supply measures 7” x 19” x 16”. 


Furnishes as output both time-of-day code (24-hour recycling) 
and any two of eight pulse rates. Suitable for oscillographs, strip 
chart, recorders, magnetic tape, or driver for neon flash lamps. 


Applications in lab field. Use an EECo TCG as a clock, for 
time correlation. Use it as the heart for your own system... incor- 
porate it wherever you need time pulses. Or call on EECo’s special- 
ized experience in developing complete timing and synchronization 
systems. 


For benefits and full specs write for Data Sheet ZA 801/802. 


Electronic Engineering Company of California 


1601 E. Chestnut Ave., Santa Ana, Calif. * Kimbery 75501 +* TWX: S ANA 5263 


LE AND AIRCRAFT RA TRUMENTATION + DIGITAL DATA PROCESSING SYSTEMS 


MPUTER LANGUAGE 71 *« SPECIAL ELECTRONIC EQUIPMENT 





Garlock Inc. becomes the new name for 
The Garlock Packing Company, Palmyra, 
N. Y., to reflect more accurately its broad 
diversification of products and markets. 


Originally established to manufacture 
mechanical packings, Garlock now 
produces over 2,000 different styles of 
packings, gaskets, seals, molded and 
extruded rubber and plastic products 
for every major industry. 


The new corporate name, Garlock Inc., 

more closely identifies this 73-year-old 

corapany with the growth and develop- 
ANNOUNCING A ment of its product lines. Today, 

industry goes lo Garlock for such widely 
NEW CORPORATE NAME diversified products as: 

e Hydraulic-Pneumatic Packings 

e Oil and Grease Seals 


for The Garlock Packing e Gasketing and Expansion Joints 
Cc e Braided Packings 
ompany Molded and Extruded Rubber 
Parts 
Plastic Stock Shapes and Fabri- 
cated Parts 
Mechanical Seals for Rotating 
Shaits 


Metal Packings 
Leather Packings 
Electronic Components 

e Dry Bearing Materials 

e Fluorocarbon Tank Linings 


e Missile and Rocket Components 


To help you in selecting or applying 
these products, Garlock offers the 
services of over 126 thoroughly- 
trained sales engineers, 175 electronic 
component manufacturers’ representa- 
tives, 180 authorized bearing distribu- 
tors and 69 foreign distributors. Con- 
veniently located warehouses and 
stocking points assure Garlock cus- 
tomers of prompt delivery 


At Garlock Inc., design and development 
of new or improved products and 
materiais is an ever-present objective. 
To this end Garlock maintains exter 
sive research and laboratory-test facil 
ties. In addition, Garlock engineers 
and chemists are always ready to work 
with you in seeking solutions to tough 
application problems, 


GA RL O 


To find out more about “the new 
Garlock,” call the nearest of our 26 
sales offices, or write to Garlock Inc., 
Palmy ra, N. # To assure prompl alten- 
tron, please refer to Garlock Inc. on all 
future correspondence and orders. 
Canadian Div.: Garlock of Canada Ltd. 
Order from the Garlock 2,000... two 
thousand different styles of Packings, 
Gaskets, Seals, Molded and Extruded 
Rubber, Plastic Products. 
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Hydraulic-Pneumatic Packings 


Molded and Extruded Rubber Parts 





Plastic Stock Shapes & 


ond Fabricated Parts \ 


Oil and Grease Seals 





Braided Packings 


Metal Packings 





Mechanical Shaft Seols 


Gasketing 


Spiral Wound Goskets 





Dry Bearing Material 





es, Electronic Components 
Missile and Rocket Components ea P 
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Composite Industrial Metals, Inc 
I } Ke | ha icqu \ H 


( 1 rit trory f 
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as much as a year ago. Sales for the 
first 10 months of the fiscal year ended 
Apr. 30 were about $2,187,000. 

to open centers in New York, H 


] ws aoe . and Los Angeles. Proceeds of t 
N ow Offe rings ent offering will be used to tl 


Englehard Industries, Inc., Newark, to defray the full t Schaevitz Engineering, Pennsauken, 
N. J., principally engaged in manufac- acquisition of Tclecomputing S ie Be 
turing and selling products made of or 
containing precious metals, and in re- 
fining and selling such metals. Offering 
is 400,000 shares of common stock, for 


public sale 


ments to 1Cquire Telecomputing 
ices, Inc., Los Angeles, and is pl 
to expand its Arlington facilit 


of borrowings under a credit arrange- 
ment with a bank, and the ba’ ince will 
be applied to the company’s construc- 
tion program of approximately 50 tele- 
gister boards in 1960. 
necessar©r\ 
engaged in the design, develop- 
and manufacture of 
Requ I ichic iting, 


ind the balance will be applied t ent 
of the 
fund 
bank 


deemed ad 


measuring, 
ind controlling 
ices for industrial and military appli- 
Offering is 100,000 shares of 

A common stock at $3 per 
ceeds will be 


mpany s r t ct 


phases rogram 
| , 
will he 


loans and other f 


recording 
tional obtaine 
from 
offering price and under 
writing terms to be supplied by amend 
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itions. 


isable Cla share 


used to increase the 


million ities, to take 


ed to reduce 


an outstanding 
portion to 


will be 
indebtedness to 
idded to 


used 


red hort term 


bank 


7 
Working ¢ ipit i] 


the balance will be 


C-E-I-R, Inc., 


PARC d in 


Arlington, Va., en 
commercial electronic com 
facilities to 
ind commerce 

hares of Class A 

r stock, to be offered for subscrip 
holders of outstanding Class A 
voting an iss B 
it the r mi 


hares held; record date, subscrnip 


puter service, offering its 


fion 
non-voting sto k 


new share for each 


four 


tion price and underwriting terms to be 


ce 


pure h ist 


S15 


bentur« 


mn 


pet 


leleregister Corp., Stamf 


ind 40 sha 


ing rice 


intage of diversification opportuni 


ind to increase net working capital 
Ihe 100.000 


part of an 


190.000 shares of 10 


stock 


shares art 
ithorized issue of 
nts par value common 

Inc., 
imar©n 


Vector Manufacturing Co., 
. , r, , 
thampton, Pa., engaged 

the development, engineering, manu- 


] ] 
turing and sale of radio telemetry 


juipment and systems 
tronic airborm 


consisting of 
ind ground station 
trumentation for use in space probes, 
llites, rockets, nuclear weapons and 
the aircraft and industries. 
fering is 250,000 shares of common 
tock: 100,000 shares to be offered for 


missile 


imendment 


pri 
upplied | ublic sale by the issuing company, and 


supplied by writing term 


Of the 


used to pay off the current 


The company is engaged in an expan- ment roceeds, $6,115 150,000 outstanding shares by the hold- 
sion program and has mad thereof. Offering price and under- 
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te Center A ited in the San Francisco Bay area at Sunnyvale, California 
kheed's vast new Satellite Systems Building come the Agena Satellite of the Air Force 
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Discoverer program; the Agena B planned for lunar and deep-space probes; and the 


le defense alarm system) and Samos (strategic surveillance systen 


vriting terms to | | 
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The selling stockholders have or 
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pany for the purpose of thi 
the sale of the stock involves 
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ds of the sale of the 
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100,000 share 


yvanous purposes in 
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Space Instrumentation Center 
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NOW! POSITIVE LOCKING WITHOUT 
THE LIMITATIONS OF WIRING DEVICES 


LOK 


REG. APPLIED FOR 





SELF-LOCKING FLUID COUPLING NUT 


Eliminate time and expense involved in safety 
wiring. The new Stratolok* self-locking fluid 
coupling nut assures positive locking and trouble- 
free sealed joints in critical applications. 


Stratofiex’s new Stratolok series of self-locking 
nuts is based on a 3-way mechanical displace- 
ment of threads. The Stratolok locking element 
permits free hand starting and insures that the 
lock is fully engaged before the nut is completely 


seated. When fully seated, the lock is retained. 


Stratolok nuts meet all locking performance re- 
quirements of Specification MIL-N-25027. They are 
available in a complete range of sizes and are 
reusable and completely interchangeable with 
existing AN and MS nuts. Stratolok “’S” series 
nuts, for temperatures up to 550°F, are Cadmium- 
plated steel; “CR” Series, for temperatures up to 
800°F, are silver-plated stainless steel. 





For complete 
information, 
write for 
Stratolok 
Bulletin S-8. 


*Formerly SPS Self. 
Locking Nut 


TRMNOTUK 


P.O. Box 10398 Fart Worth, Texas 6 /NE. 
Branch Plants: Hawthorne, Cal., Fort Wayne, Toronto 
in Canada: Stratofiex of Canada, Inc. 


SALES OFFICES: 
Atlanta, Chicago 
Cleveland, Dayton 
Detroit, Fort Wayne 
Fort Worth, Hawthorne 
Houston, Kansas City 
Milwaukee, New York 
Philadeiphia, Pittsburgh 
San Francisco, Seattie 
Toronto, Tulsa 











Aerospace Firms List Executive %3\.3(h0\0°%¢ oun $i 


Salaries, Bonuses With SEC gt he 


000 in & nvertible subordinated 


Washington—lollowing is a list o egistered {1 name and es not Johnson 
acrospace industry officers’ and dire “2 : ~aeapronacega pelle Sa em dean = Mw. Reba 
tors’ salaries, bonuses and stock hold e chair ft re mn tock and $4,000 in 
5 . } l ; i ! nvertible f ited debentures; F 
<j ) Q59 +} +} 
ings for | as filed with the S« satehihehd. 1.000 ehages ef Seuninen annie 
curities and Exchange Commissio1 e president r, $45,800 sa M. A. Macintyre, 100 shares of common 
! l t ‘ t stock 4 ‘ MeDougald, 10.000 shares of 
American Bosch Arma Corp.— Ww. De »win i ‘ were not a “ mon st hk w“ I. Myers, 1,000 shares 
relle, president and director, $130,( : ' ary Arents, 93,600 shar f mmor ’ stock nb OW Namm, 2,506 
and 20.000 shares of common stock r MeConnel, 228 shares of mmot en " stock T \. O'Hara 
Sharpe, senior vice president, $54 : ! t de 4. Osborne, 400 shares n 19 share f common stock and $4,000 
with no st 


listed; V. Scherlemmer ‘ I ! toch H. P. Patiersen, 1,86 ¢ ! tible s rdinated debentures 
I t k, res i \ net t Koeing Airplane Co.—W. M._ Allen, “pres 
listed trust ov share nmor lent and directo 124.519 salary and 
Following direct \ said egiste } name r d ' 6 R ‘ f mmon stock w rE 
salary: C. Allen, Jr., 50,21 hare f con eneficiary f tr t « hares of con Beall er ' * president and director 
mon stock owned b le ‘ ; f whi nor tock re teres 1 the name f $87,882 salary and 5 shares of common 
C. Allen is a general partner l hte . ‘' 1960 Soule } . ice president-manu 
der, 10,000 shi io) shares of } $43.542 salary 
Holtzmann, 1,161 hare of ‘ t r t 4 Aveo Corp.—V 7 nar ‘ ' mn » at k and $20,000 
0 tures; BE. C, Welle 


y Holtzmanr lav fir mor t i ) wort f nt-engines general manager 


ck 
president $45.666 sal 


and 1,67 shar rf tock $180 


Fr shares ement Office and ad 


Terry, 725 shares of mmor t ry - re f mn } t } ! mmor Veasting 

rextor, 134 shares f<« nmon st 4.0 n 5 ' t | atedl ‘ nt ef! r.7 nap 

Wasserman, 4,279 shares ry 
American Machine & Foundry 

Burgess president nd lir 

salary and oo? hares t nat eber res 1b. Corbet, f 


deband, 151 shares of common stix ‘ Wilson, Jr., president and dir r. § i] tor Hie slarvy and S34 shares 


F. P. Downey, vice pr ler SHE ry e pre ent nd dlr ' 4 ‘ 
and 8,696 shares " I ) Patvedt hairmar 18.89 
Gett, executive vice president ar Ml \. MeLaughiin ‘ emle t ner ! t DD. A. Ferward 
$71,100 salary and 7,72 t nd alr tor is 
stock G. S. Hastings, pres ' t h ' ; oir ‘ t oe (iates 
tor $32,250 sala ert ‘ 1 ted deber ‘ mt i. Pigett 
J. D. Shouse, vice president I ‘ Reed 
r 50 share schacfer 
I H. Blaik pres 1 r es " t 
$79 t nd f Schmitz ¢ har 
“ Mogensen ! Horg-Warner ferp 
89° é : ) , 
john, tr 
terson, 


Ingersoll 
ff , lis 


Bruce 


* 


,s Pad a a f=. 
AiResearch Aviation Expands Facilities 


Garrett Corp.’s AiResearch Aviation Service Division has leased an additional hangar and ramp (dotted line) at Los Angeles Interna 


tional Airport to accommodate a contract with Napier Engines, Inc. AiResearch will perform engine conversions for Napier turboprop 
powered Convair 540 aircraft 
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The only operational 
cartridge Starter... 











haft speed 
not including cartridge) 


pressure normal operation 
ig diaphragm burst pressure 


voltage 


air pressure and temp 


r flow 


SPECIFICATIONS: 


3000 rpm (max) 
60.0 Ibs (approx) 
CARTRIDGE STARTING 

— 65° to 160°F 
850 psi 
2000 psig 
(nominal) 
15 to 32 volts 
PNEUMATIC STARTING 
50 psia and 350°F 
(nominal) 
100 ibs per min (approx) 


AIRESEARCH'S CARTRIDGE/PNEUMATIC STARTER has completed more than 20,000 


SUCC essful cartridge starts for the F-100, F-105 and H 


Completely fail-safe, this lightweight pack 
ige is the only cartridge starter capable 
of full containment of a wheel hub burst 


The AiResearch 


flexible and compact, 


starter is extremely 
making it easily 
adapted to any jet engine envelope For 


example, the same starter now used on 


the Hound Dog missile can be delivered 
on the B-52 itself 
This self-contained, aircraft-installed 


immediately for use 


starting system provides quick, dependable 


tarts in any climate or 


THE 


Systems and Components for: AIRCRAFT, MISSILE 


location by means of high ter 


cartridge gases or low pressure 
supplied by an AiResearch 
serving as an onboard pneur 
source or conventional ground s 
The starter consists, basicall 
turbine starter and a removable 
pellant cartridge chamber. Coml 
the cartridge directs high 
against the turbine wheel, turr 
put shaft. Overspeed is control 
braking 


dynamic action of air 


CORPORA 


Dog missile applications. 


by radial blades on the other side of the 
turbine wheel. 

This simple system consists of proven 
components with many thousands of hours 
of successful operating history. The 
pioneer and leading manufacturer of air 
turbine starters of all types for both 
military and commercial application. 
AiResearch has more than four years of 
cartridge experience and 12 years’ experi- 
ence in pneumatic starters. 

Your inquiries are invited. 


AiResearch Me nutacturing Divisions 


Los dngele s 45, ( 


PACECRAFT. ELE 


LEAR AND 


¢ Phoenix, Arizona 


NDUSTRIAL APPLICATIONS 





DELIVERED 
IN 37 DAYS: 


-»- for Project Mercury... 
Canoga’s Quad Helix 
telemetry receiving 
antenna, one of 50 units 
for Mercury's ground in- 
strumentation antenna 
system, was developed, 
designed, manufactured 
and delivered in 37 days. 
THE PEDESTAL ...an 
important advance inlow- 
cost pedestal design. 
Balanced elevation yoke 
provides improved accu- 
racy - Coax rotary joint 
rated at 10KW, CW - 
Adaptable for use with 
parabolic antennas up 
to 12 feet in diameter. 
THE ARRAYS... Canoga 
Quad Helices are de- 
signed for telemetry 
reception, command 
guidance, acquisition 
aid and voice commu- 
nication ... either auto- 
matic tracking or slaved. 
DATE OF ORDER: 
February 18, 1960... 
FIRST UNIT DELIVERED: 
March 26, 1960. Canoga 
can do it for you. 


ck K. W. Murphy, vice president, gen- 
eral counsel, chairman of the executive 
committee and director, $105,750 salary and 
986 shares of common stock A. Steg, vice 
president, treasurer and director, $97,500 
salary and 2,200 shares of common stock ; 
E. S. Russey, vice president, general man 
of the Warner Gear Division and di- 
or, $127,500 salary and 3,151 shares of 

ion stock 
llowtng director were not pald a 
H. G. Ingersoll, 5,035 shares of 
tock, 200 preferred shares of atock 
holding and 1,468 shares of com 
family holding Ee. F. Ball, 


ager 


f common stock and 49,902 
imon stock in family holding 
dr 7,772 share of ymmon 

i] shares of prriry nm ato k 
ding rr. H. Davis, 18 shares 
tock A. FE Duncan, 1 

, tock In fam 
Jd K Forgan OO share 
t \. Freeman, dr., 
4. &. Johnson 
and 58,92 ‘ ‘ 
lding I’. Johnson 
nd 


W. G. Karnes 
4. Madden 
Ga. &. Meere f ; ar r 
Curtias-W right Cerp Hurtes. 
rr 4 ley ay ' ter : 


. yf 


G. KR. Hill 


Hy ron 


Tr. Kh. Kerner 
I. H. Campbell, dr 
‘ \. Dana 
4. R. MacDonald 
Dp. ¢ ower 
Ss. KR. Keed 
lL... HH. Smith 


treneral Pleetrle Ca—kK 4 Cordiner 
: go7 "4 


K Paxton 
na 


Yr. DD. Reed 


“ Lalierre 


bd - Colt 
PD. K. David, 
( DD. Diekes 
iM. Ferd tt 
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a w Humphres 
r 4. ¥ Lawrence 
G. HW. Lew 
T. B. Me€ abe 
mw. WH. Be 
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Grumman Reports Higher 
First Quarter Income 
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Airlines List Officers’ Salaries, Bonuses 


Washington—lollowing is a list of “2 == pees siti r Pein Norio gece? 

: ‘ ' ent-indust t f th MeKee, $5,000 bonus and 

iirline officers’ salaries, bonuses and in ‘e henen & ndire ompensation, $6,269 expenses and 
ir on st 4. 8. Rocke- 
Mitchell i indirect mpensa 
nee » €@X] and ) ires 0 


direct compensations, expens ind 
tock holding for the vcal ending Dec a. , fissiles Ra 
51, 1959, as 1 ported to the Civil Acro } t ur non st Taylor, no nus 


er . ext T ‘ 5 " expenses 
nautics Board ' recta che rer 


Pan American World Airways, Ine : ‘ t es of ! t n name 


$10 ‘ dir t j ng n" t pa f 
z 1959: Paul Aiken, airma 
Woodbridge tr ‘ $14 f Athearn, Chandler & Hoff- 
nd man, leg {7 : Barnee Breeskin Enter- 
prises, pu ‘ tions $19 Edward 


f 


rrippe, pre lent I d ctor 


Hu. P. Morri« Larrabee Barnes Associates, ‘ s 
: ! nd I nt $39,845 Bechtel 
Corp., tant ; l Fugene 
Keitler, a ert r 150; Casanova 
t socinates, lvert r l 16: Jo Chap 
i Kauffman relat ns $6,941 Cleary, Gottlieb, 
' ; Steen & Hamilton ga $191,961 
John Clemenger, Pty Ltd., sales 
: Coleman Productions 
; Community Chest, 
Consultores Economicos, 
s i elatior $10 ) Lee W 


Court Vssoclates, idvert gz 
Cresap MeCormick & Paget, 
George Daly Associates, 


3 $6,.27¢ Dickle-Kaymond,  Ine., 
‘ . sdvert ¢ ‘ 


Murray 


YY eir 0 


Maurice Danand-Marten, foreign exchange 
f Firestone Plantation Co., Med 
‘ $5666 Gardiner, Morrison, Rogers 
i f ’ & MeGuire, lewa x 0 
Smith f r es, $ Tf Jack Gourlay, 


a 


Georgeson & Co., 


" e4 r sk 290 
$1] f Graham, Green & Dunn ga $ 6 
: i E t ega $5.00 Grant & 
HW. M. Blackwell Herrmann ‘ $5,850 t E. Guandique. 
ti7 gal 14 2 Facritorio Guruceaga n- 
69: John W. Hanes, fir 


Schneider 
tor Harvey Hancock, p relat 


§. Hegueland, as t t 1 William i Holland Associates 
; elatior Clayten= Irwin, 


"7 
relations $ Immell Herro, 
Buchner & DeWitt i $24 Re i D 
Kahlenberg, ivertising $21 7 Julius 
Klein ib ic re ions $51,230 George 

i ’ } ' ndir Kohn, publ relations, $7,150 
nd ) The Lawrence Organization, p 

MeGutire. a ns, $12.46 Robert Lee, med 
: t ry $4 Lexwood Service, p l relations 
the Liberia Co representation 
Lybrand, Ro«s Bros. & Montgomery, audit- 
$154,888 Lowell A Mayberry, abor 
ns 257 Manuel Sete Marroquin 
$7.67 4. E. MeDonnell Associates, 
9 Juan Arce Medina, 
Miles & Stockbridge, legal 
Arthur Murray, Ine., ivertising 
National Fund for Medical Educa- 
‘ tributior 5.000 G. Batchelder 

\dams« ‘ ’ ’ : t r ect Ollinger, consulting engineer $21,064 

Dr. Carlos Parraga y Garcia Hernandez, 
<per il, $7,939: Publicite Pan American, 8.A., 
1 $ ' Bixhy (retire 5/2 relations, $ Rader and Asso- 
Balluder t r clates, ng ering ’ Ross, Selnok & 
Carrascho, legal, $5,222; Kimball Sanborn, 
NV. Chandler, ¢* ) r l t $=? 15 Sanderson & 
Porter, engir ring : : San Francisco 
1 Examiner ) tions, $7.45 Selvage 


Lipscomb 


tion r 


Fleming ! & Lee. Inc p relations, $24.46 Laura 


' n Sheridan Associates, pu re 

: 1 $s 601 Skadden, Arps, Slate & Timbers, 

} ‘ ' . t ‘ rit M. Griswold ? : : 119: Smathers, Thompson & Dyer, 

Mw. Voung resident t ‘ ‘ $25.78 Stanford Research Institute, 


t Steptoe & Johnson, legal, $51,514: Sidney 

B. Adam« : J. Stiber Productions, Ine., pub! re tions 
7é Sullivan & Cromwell, lega 8 

Ed Sullivan Radio and Television Produc- 

tisir $7 United § Ke- 

kW Howard f search t tant ‘ ; Columbia 
t University nt tior - ) Cornell 

1 t niversity ntr t 5,00 Harvard 


tions 1 


DD». SS. Ingall« $9 University nt t Johns 


Hopkins University, contribut $ 


Toomes 


1 § Massachusetts Institute of Technology, cor 


K. Lehman, ¢ $ Princeton University 
tier r Stanford University, 
Vale University, 
f mr t Arthur Wollach 
i " Berke ‘ ! ’ $ ‘ t ‘ i Associates Ine iles pron r $5.5 
5 r VeDonnell l if rele \ e ti 
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SYMBOLS IN THE SKY 


The Moon (C) ...Mars (2 and other planets 
are getting closer to our doorstep (4 

A great American team...the huge complex 

of industry, science, military and civilian workers 

are building the vehicles which will soon 

make the planets our next door neighbors 

California General ... fabricators of 
assemblies for rockets and missiles 

is a Significant part of this team 

California General salutes this industrial and 

scientific complex... and its contribution to the 

conquest of space... the 20th century miracle 


CALIFORNIA GENERAL, INC. 


P.0. Box 565, Dept. A, Chula Vista, California 
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name of others 4. T. Slavin, assistant 

treasurer and assistant secretary (entered 

office 11/18/59), $8,826 salary and no stock 

A. A. Paradis, assistant secretary, $18,- 

114 salary and no stock; A. BR. Bone, Jr., re- 

gional vice president, $34,035 salary and 

2,000 shares of common stock; W. NWN. 

Bump, regional vice president $34,035 

salary and 800 shares of common stock; 

S. G, King, regional vice president, $29,035 

*“alary and 2.000 shares of common stock: 

H. J. Lyall, Jr., regional vice president, $24,- 

935 salary and 600 shares of common stock. 

Following directors were not paid a sal- 

ry MH. T. Ames, 500 shares of common 

mton im] 27.000 shares of common astock 

f others; J Aston, 500 shares 

mmon stock BK. Benedict, 2,000 

4. Bruce, 1,100 

C. L. Burgess, no 

Burr, 100 shares of common 

Candy, dr., 200 shares of 

G. Carter, dr., 9,400 

' (. &. Cheaton, 400 

w“ L. Cisler, 

T. M. Conroy, 

K. 8. Euler, 

ure } stock M. Fleiech- 

mann, 100 es of common stock: E. R. 

HMerzoe - f ommon stock: 

J. A. dackson, ° - of common stock 

K. W. Miller ) o tock EE. M. 
! J ommon stock 


Chueenes 
, « paid for services 
k Alvord and Alvord, 
Bert Potter & Anderson, 

‘ Raymond F Buck egal 
$9.125;: Conn, Winters, Randolf & Ballaine, 
ega S10.978> Cevineten & Barling, legal 
$22 78 Dehevoelse Plimpten & MeLean, 
i S398 57 Fvans Mershon Sawver, 
Johnston & Simmons, lecal, $13,052: Gard- 
ner, Carton, Doulas, Roemer & Chilgren, 
lewal, $6,816 MeAfee, Grossman, Taplin, 
eee tn Newcomer & Hazlett, lewal, $6,136 
Overton, Lyman & Prince. lewal, $15.8 
Kichards, Layton & Finger, legal, $7.95 
Savage, Gibson, Benefield & Shelton. leral 
$9. 777 Willke, Owens, Farr. Gatlagher & 
Watton ‘ 1 Kahn & Jacobs, 
t Howard Ketchem, Inc., 
&x9 Lauhet & Givan 

Naess & Murohy arct 

Kenneth H. Neptune, arc! 

Welton, Hecket & usectates 
1 neers, $38,746 Edward 

Saatho® «1 nee? r } pe a r 
s49.°0 John Cart Warnecke & 
Associates, engineering, $150.465: Opinion 

Research Corp ' rveting researcl $ f 
Keal Featate Research Corn... market 
h, $6,581: deasle J. Friedman & 

at : 


Reneohadien { ‘ 7.648 
Arther PD. Little tne nd r ! 
t, 46.848 MeKinsey & Co.. mar ent 
KR. H. Marries & Asso 
etatee , int ‘ 39 
Paul B. Malligan & Co., Ine management 
' : Charlies Cramer, M.D 
Lovelave Foundations 
‘ i re American Ineti 
tute for Research ) t ¢ : ations $ 
Boyden Associates Ine yersonnel 
: . Hof Canny Bowen & 
Nasociates nine e, $1 78; EB. T 
Howe. | ‘ ‘ elat $10,378 
Voetzinger Dechert & Klielty Ine sales 
' t n. $10,107; Dickie 
Arthur Young & 
Co ntant $64,592 Lazard 
Freres & Co nar 
4. FP. Morcan & Co Ine 
Community Chest ntri 
Plieht Safety Foundation 
a Greater New York Fund, 
National Travelers Aid, 
a? American National Red 
Cross nt t $ 0: United Fand, 
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Leied Builds Mach 5 ‘Wind Tunnel 


Lockheed’s California Division supersor 


shapes at speeds up to 3,800 mph 
will employ a “blow-<down” technique 


during a supersonic test will drop t 


\rnold 


406.69 ex 


Van Dusen 
$9 7111 


Brock 


K hs rage 


w Morrisette 
er é $4.39 
146 : 
H. Halliburton 


- x ' 


B. T. Dykes 
tf ‘ 


tunnel, built to evaluate missile and aircraft 
get its initial operating checks in July. Tunnel 


stored air for its wind supply. Temperatures 


is —300F. 


stant vice presid left office 4/30/59), 
) 37.44 expenses and one 
of common stock; E. L. Williams, as- 

ce president 11,000 salary. $5.- 


»8 salary, $1 


expenses and 21 con on shares 
Sinkler, assistant vice president 
ary, $3,609.25 expenses and 558 
common stock; H. W. Cutshall, 
ice president, $11,025 salary, $3,- 
expenses and 212 shares of common 
T. Hoffman, @dr., (entered ffice 
$4,485.88 salary $1,104.85 ex- 
and 11 shares of common st c 
Tirrell, assistant vice president 
ary .O74.5¢ expenses and 
h 4. E. Reinke, 
&1 S000 


share 


i k 
\ president, $13,875 
expenses and 51 st! 

Cc. A. Glover, assistant 


(ente d office 5/16/59). $9.- 


ires 


44 expenses and 740 
on stock B. Griffith, as- 
resident, $8,400 salary $1,- 
expenses and 500 shares of common 
a & Hamill, assistant vice president 
salary $ 4 expenses and 240 
es of : . ek 
Hu ita i vice president, $12,- 
‘ lary 5 expenses and 18 
wee Raymond, 
{ 


000 salar, 


enses and he 
Wallen, assistant 











PRECISE ALTITUDE CONTROL 


IN A 4-INCH PACKAGE 


The new Daystrom Barometric Altitude Controller has 
unusually high frequency response to precisely position 
and maintain an aircraft or target drone at a constant 
barometric altitude —from below sea level to 125,000 feet. 
This 2% lb. unit is small enough to fit in the palm of your 
hand*...yet it has laboratory sensitivity that is better 
than 0.00036 psi! And simplified circuitry helps assure at 


least 1000 hours of reliable, maintenance-free operation. 


At the heart of this instrument is Daystrom’s unique null- 
balance pressure transducer. It provides unusual accu- 


racy, simplicity and economy for a variety of airborne 


applications ...another example of Daystrom’s ability to 


create better instruments and systems in smaller, more 
economical packages for military and commercial use. 
For complete information, contact your Pacific Division 
representative or write us for Data File AW-887-1. 


* Dimensions: 
2.75" high 
4.00” wide 
3.50” deep 


J 


Openings exist for qualified engineers 


a, 
| Daystrom »s INCORPORATED 


PACIFIC DIVISION 


9320 Lincoin Boulevard, Los Angeles 45, Calif. 








Wing Mated to First Production T-39 


First production North American 7-39 Sabreliner fuselage is mated with wing sectior 


North American's Los Angeles Division 


ordered by U.S. Air Force. Powerplants ar 


expenses and 300 shares 

m ato 
Following irecto were pald director's 
fees but no salary or expenses: FP. H. Brat- 
tain (left as director 1/59), $12,100 fee 
(includes $12,000 paid under advisory con- 
tract), and 17,657 shares of common stock: 
E. BR. Cook, $400 fee and 595 shares of com- 
mon stock; C. E. Dantel, $600 fee and 1,010 
shares of common atock: P. M. Davis, $800 
fee and 3,031 shares of common stock; J. A. 
Elkins, dr., (entered as director 6/26/59), 
$200 fee and of common stock; 
G. B. Howell, $300 fee and 1,624 shares of 
ymmon stock; H. Knewlten, $500 fee and 
524 share of nmon stock In name of 
others; 8. Peabedy, Jr., $800 fee and 322 
shares of common stock r. KE. Reinhold, 
$900 fee, 1,625 shares of common stock and 
6,282 shares of mmon stock in name of 
re: L. 8. Ree heteiien. $1,000 fee, 91,800 


f mor 


06 shares 


1 stock and 3,760 shares of 

mmon stock in name of ther M. G, 
Smith, 100 fee and 542 shares of common 
' Turner, $600 fee and 319 shares 


shares « 


oll were paid for services 
rendere« ne 1959 Gambrell, Harlan, 
Russell, Mave and Kichardeon, legal, $216,- 

tf G. Moon neulting services, $6,338; 
Price Waterhouse & Co., auditing, $35,554; 
Wyatt, Grafton & Grafton, \ewal, $20,998: 
fias W Campbell & Associates, cons ting 
er ‘ $9,259: Cyrus 8. Ching Associates, 
ervice $6.122 


r ng 
Delta Air Lines, Inc., (cart ér did not lst 
yonu ! ! ensation)—C. E. 
W colman, re lent eneral manager 

r tor expenses r 
T. G. Cole, 

strat n 

} ( ctor $40,301 
ses and 841 shares f 
Dolson, execut ice 
ind director, $40,200 
62 hares of com- 

nmon st 

Parker (deceased 
esident, assistant 

or, $49,300 salary 
‘ I 1,87 hares of common 
Maurer, vice president—legal 
director, $25,200 salary, $2,719 
nd 103 hares of common 


Beebe, vice president—personnel, 
and 187 shares 

mon tock: E. Ocke, Jdr., vice pres! 
dent i affair $19.987 salary, $3,455 
expenses, 1,700 shares of common atock and 


1 shares of ommon stock In name of 


tlary, $66 expenses 
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Aircraft is the first of 42 twin-jet utility trai 
¢ two Pratt & Whitney J60 turbojets 


others; T. M. Miller 
and sales idmir ' 
$2,301 expense and > al 
stock; KR. L. Griffith e pre ‘ 
salary, $3,429 expens and §=100 
common stock R. Oppenlander, 
ler, $20,641 sa $263 expense 
stock; KR Wharton, assistant 
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ing Service 
lee $f Evans Me rehen Sawyer, Jol 
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Sidney Q. Janus, |! D> profs 

ices, $7,380: Laze and Cubaa, lk 
services, $6,259: S. A. Stewart, 
professional ser é 10.000 
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ind ser es, $8,054 White and Cass 
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fees and ser é $ 


Turner, Ko 
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MAJOR MERGER IN| 
SWITCH INDUSTRY 


Controls Company ‘ompany of America 

Hetherington Div. With 
Electrosnap Corp. to form 
New Control Switch Division. 


One of the precision scision switch i in- 
dustry’s most complete product 
lines has come into existence 
with the announcement by 
Louis Putze, President of Con- 
trols Company of America, 
Schiller Pak, Ill., that its sub- 
sidiary Hetherington, Inc., has 
been merged with Electrosnap 
Corporation, Chicago. The 
me pS organization was 
recently merged with Controls 








Com ny of America 
his merger is important to . 





“mais users”, My Binet 


ps it ec 


WHAT'S IN IT FOR YOU? 


You may now select from the 
industry’s most versatile and 
complete line of precision 
snap-action switches, indicator 
lights, push-button switches, 
toggle switches, Switchlites, 
and environment-free limit 
switches. You can now make 
broader product groupings for 
greater quantity discounts. 
With this new single source, 
you will now deal with just 
one sales engineer for all your 
switch needs. 

Three plant locations— Fol- 
croft, Pa., Chicago, Ill., and 
El Segundo, Calif.—will pro- 
vide regional engineering and 
manufacturing facilities to 
speed delivery and service. 

Local sales offices with fac- 
tory-trained personnel have 
been set up to provide on-the- 
spot application engineering 
in all major markets. An ex- 
panded nation-wide distribu- 
tor organization will assure 
you of immediate delivery 
from local sources. 


ELECTROSNAP 
HETHERINGTON 


CSSD 


DIVISION 


NTROLS COMPANY OF AMERICA 


hone: VAn Buren 6-3100 ° 


Chicago 24, Illinois 
TWX No. CG-1400 
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_ DRY MOTOR 4 
wae) Mame) mete) baie) & 


SERVOVALVE 





“INDUSTRY STANDARD MOUNTING DETAILS" 


For critical applications where outstanding 
performance must be achieved with a 
minimum of weight, Moog offers the Series 30 
Servovalve. These valves utilize the proven 

_ first stage of the standard Series 31 and 32 
Moog valves, and are now available 
with rated flows to 7 cis at 1000 psi valve drop. 


< 


WRITE FOR PRODUCT BULLETIN 773 





MOOG SERVOCONTROLS, INC. 


'PRONER AIRPORT, EAST AURORA, NEW YORK 


} 
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BRANTLY 8-2 helicopter has top speed of 100 mph., useful load of 620 Ib 


{viation Week Pilot Report: 


Speed, Low Vibration Mark Brantly B-2 


By Robert Stanfield 


York—Branth 
} ] . , 4 
umn oT 
15 mph. during 
VIATION WEEK 
, 
keved 


the smo 


particularh 


100 mph. Maximum 


the B-2, wl 
75 of maximum 
100 mph. Power 
ming VQ-360-AlA_ of 
rating engine speed runs 
2,900 rpm. Fuel grade 
octane 
Thi 2, designed for private and 
with agricultural 
quipment in the process of being man- 
ufa made its first flight in 1953 
It was certificated in April, 1959. Basic 
1.950. Twenty-four were sold 


] 
tis SITY 


mmMmec4r ial use 


, 
tured 


ir. Ten have 

of May 1 

cipt of 158 
dealers. with 
through August 
Production schedule for 1960 calls 
for one helicopter a week to be pro- 
duced at the Frederick, Okla., plant of 


been delivered this 
Brantly was in re- 
from its 17 

scheduled 


orders 
deliveries 


firin 


B-2 INSTRUMENTS are on ped 


aTee 36 oi 

sh tall 
a ictea 

er 


floor below are carburetor 


air, 


powered by 180 hp. Lycoming VO-360-AlA. 


mixture controls 
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rocket propellant _.. 18 also the world’s coldest fuel 








It boils at —423°F .. . only 36.7° above LD zero. 
If air touches it, the air immediately liquefies and freezes into 
solid oxygen and nitrogen 


Because the latent heat of liquid hydrogen is only about 13% 


that of liquid oxygen, it vaporizes much more easily, and the 


problem of keeping it in the liquid state is severe 

[he extreme demands imposed by these properties mean that 
techniques and equipment for handling more common cryogenic 
fluids, such as liquid oxygen, cannot be extended to liquid 
hydrogen. An entire new technology is required 

You would logically think that supplying and handling liquid 
hydrogen is a difficult problem. It used to be. It is no longer. 

Today, Air Products is ready to supply you with liquid 
hydrogen and show you how it can be piped, hauled, stored 
and controlled with safety and efficiency comparable to that 
achieved with liquid oxygen 

lo the special problems of handling liquid hydrogen, Air 
Products has brought the skill, experienc and ingenuity that 
enabled the company to produce it by the ton for the first time. 
We have been producing and handling tonnage quantities for 
over three years. 

Equipment developed and engineered by Air Products for 
liquid hydrogen handling systems includes vacuum-insulated 
transfer lines, long-distance truck trailers with capacities to 
7,900 gallons, high-capacity storage tanks, centralized flow con- 
trol systems, and helium systems for blanketing 

Air Products services for liquid hydrogen handling systems are 
complete . . . include design, engineering, manufacturing, instal- 
lation and operation. These services are completely integrated 
to assure proper consideration of every requirement—flow rate, 
pressure, rate and type ol usage, ambient conditions, method 
of delivery. 

Producing and handling liquefied gases at ultra-low tempera- 
tures has been the specialized business of Air Products for over 
20 years. We will welcome the opportunity to answer your 
questions about obtaining and handling liquid hydrogen, and 
to put our experience to work for you. Air Products, Inc., 


Allentown, Pa. Phone: EXpress 5-3311. 


District Offices: Boston, Mass. * Dayton, Ohio © Los Angeles, Calif. © Oriando, Florida « Washington, D.C. 
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Brantly B-2 Performance 


Maximum speed 100 mph 
Rate of climb 1,580 fpm 


Endurance 3 hr 
300 mi 


lusela 
] 


CO! il 


(sea level) 
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Range COON I 
port f landing 
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4,700 ft 
10,400 ft 
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overhead plexiglass bubbles for more head room. 


cu.-ft. (50 Ib.) baggage compart 

located in the forward end of t 
fuselage section, just aft of tl 
firewall 

With the B-2 on skids, 
iil rotor is 20 in. from the ground, 
cted by a sturdy guard. Four shock 
ibsorbers of the skid gear each cons 

f an oleo damper in serics with a 
thetic rubber disk which 
Gear tread is 5 ft. 8.25 in 

Doors on either side of the | 
ockpit hinge upward. One has t 


vhen approaching the 


the tw 


; 


limits tra 


BAGGAGE capacity is 50 Ib. (6 cu. ft.). 
Compartment lies just aft of rear fire wall 


in forward end of fuselage section. 





WORKING 
PARTNERS 


RCA 501 — SOUNDCRAFT INSTRUMENTATION TAPES 





Big business depends more and 

more upon electronic data processing. For 

many corporations, the heart of their data reduction and stor- 
age operation will be the new RCA 501 Computer System. 
The crucial testing period of this new computer called for 
the most reliable of instrumentation tapes . . . Soundcraft 
And, Soundcraft Tape proved to be the perfect working 
partner—not only in the testing, but afterward, in continu- 
ous working use. 

In short, experience has proven that Soundcraft works best 
on leading computer systems, like the RCA 501. Let preci- 
sion-made, trouble-free, error-free Soundcraft Instrumenta- 
tion Tapes go to work for you. Complete literature on request. 


VE FT cor Great Pasture Rd., Danbury, Conn. @ Chicago: 28 E. Jackson Blvd 
e Los Angeles: 342 N. LaBrea @ Toronto: 700 Weston Rd. 








BRANTLY plant at Frederick, Okla., has a production schedule of one B-2 helicopter a week during 1960. Five were delivered in 1959 


cause of the proximity of the turning 
blades. Seating is comfortable, though 
there is not an overabundance of room 
Width of the cabin section is 3 ft. 11 
in. Controls are dual, with the micro 
phone button on the pilot's cyclic stick 
only. Navigation lights are available as 
optional equipment 


B-2 Instrumentation 


B-2 flight and engine instruments ar 
mounted on a centered pedestal, with 
Narco Superhomer VHT-3 radio just 
beneath. At base of the panel are start 
ing switches and circuit breakers. In 
trumentation did not include a rate-of- 
climb indicator, for this flight estimates 
were made by time-to-altitude checks 
Centered between the pilots, on the 
floor, are levers for carburetor air and 
mixture control. Against the seat-front 
ire the nose-trim switch plus indicator, 
the fuel shut-off and manual rotor-brake 
controls 

Blades already were turning when 
we climbed into the small rotorcraft. 
Powerplant limitations include idling 
peed of 800 to 900 rpm., plus operat- 
ing speed of 2,700 to 2,900 rpm. En 
gine operation between 2,500 and 2,600 
(critical vibration range) is to be 


rpm 
Airspeed is redlined at 100 


voided 

mph 
Field elevation at Westchester County 

is 441 ft. Sea level pressure at takeoff 
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Brantly B-2 Specifications 


Gross weight 

Empty weight 

Useful load 

Length over-all 

Height 

Width (cabin section) 
Skid gear tread 

Disk loading 

Power loading 


Main rotor (three blades): 
Diameter 
Inboard flapping hinge offset 
Inboard blade chord 
Inboard blade incidence (low pit 
Outboard flapping hinge offset 
Outboard blade chord 
Outboard blade section 
Outboard blade incidence (low 


ail rotor (two blades): 

Diameter 

Root chord 

lip chord 

Height from ground (aircraft on 
Fuel capacity 
Baggage capacity 
Engine: 

Lycoming VO360-AlA of 

to rotor ratio, 6.158 to 1; engine 


180 


haul period: 600 hr. 


| 
I 


ki 


Engine speed, 2,700-2,900 rpm. 
Recommended over- 


tail rotor ratio, 1 to 1. 


Ib. 

.980 Ib. 

620 Ib. 

21 ft. 9.1 in. 
6 ft. 11.75 in. 
in. 

5 ft. 8.25 in. 
3.58 psf. 

8.9 Ib./hp. 


Ps ..8 in. 
.NASA 0012 


4a. 3% 
4.187 in. 
2.703 in. 
20 in. 
186 Ib. (31 gal.) 
50 Ib. (6 cu. ft.) 


Engine 











On the Ground as in the Air... 
LIABILITY rides 








| | 
lid cylindric 





Reliability statistics prove that 
where load-ability or life « xpectancy 
are vital and both space and 
weight are limiting factors... roller 
bearings do a bette job over a 


longer period 


Rollway’s long experience in roller 


bearings for military and commer- 


© cial equipment is reflected in our 
new Air-Rol Data Book. It contains 


COMPLET 


ENGINEERING OFFICES: Syracuse 


116 


new and vital criteria for bearing 


e selection. A letter on company sta- 
‘f= oO | tionery will bring it to any qualified 
BEARINGS person by return mail. Rollway 


searing Company, Syracuse, N. Y, 


E LINE OF RADIAL AND THRUST CYLINDRICAL ROLLER BEARINGS 


@ Boston @ Chicago @ Detroit e Torento « Pittsburgh @ Cleveland @ Seattle « Houston @ Philedelphia « LosAngeles @ SanFrancisco 





INBOARD blade has a symmetrical section 
with a 29% thickness ratio and an effective 
chord of 8.84 in. It is sect at an angle of 
incidence which is 4 deg. greater than out 


board blade 


listribu 
AVIATION Week 
f the B-2 is speci 
Wit 


it 24.75 


indicated 


PROPELLER hub for the main rotor is 
shown in photograph above, together with 


the inboard flapping hinges for the rotor 
blade 
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Morse...frontiersmen in kinematics 


which works on earth or the moon! 
Ready to help in the world of new ideas 


Are your ideas bogged down by ‘“‘do-it-yourself”’ Put the Morse 


powerhouse of supporting facilities 


development obstacles? backed by tjorg-Warner’s ultra-modern Roy C. 
. a Ingersoll Research Center on your team. The best way 
From the ‘“‘think’’ stage through the full manufacturing . . 
° M 4 ; to start is by calling: Morse Chain Company, (Dept 
responsibility, Viorse engineers have earned their chev- an a 
I ' 37-50), a Borg-Warner Industry, Ithaca, N.\ In 


rons in the automotive and aeronautical fields for over ‘ ; 
Canada: Morse Chain of Canada, Ltd., Simcoe, Ontario 


60 years. Their ideas can be most helpful in giving your 
World’s largest manufacturer of precision parts 


r 


ideas their needed boost 


Identified in the science of kinematics, Morse capabili 
ties are widespread, but best known in the production 
of basic chain drives, gear reducers, couplings and 


clutches . . . single components or complete power drives 


Let your design imagination go in the world of new needs! A BORG-WARNER IN DUSTRY 
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Anti-Icing System Tested on GE Aft-Fan Engine 


General Electric aft-fan engine is seen 15 ft. down the tube from battery of 117 spr zie bars at company’s outdoor anti-icing test 
facility near Schenectady, N. Y. Test demonstrates the effectiveness of the engine ing system. At right, a GE CJ805-23 aft-fan 
engine is surrounded by a 6-ft. diameter pod, through which a fan at rear draws secor 


to increase thrust. Hot air outlets in the pod 
provide anti-icing for concentric leading edges of the engine 


the B 
h 


iIncorpor ites 


resistance 
OSCS durit 
h the 
i 
termination, and during engine 
t-down procedur e rotor brak 
i 4 ‘ 
ed after the rotor speed h le- 


G 


ng governed bi metering pin. At 
' 


l 


1S 


to less than 200 rpm. 
Brantly induction cooling svs 


xhaust gases from the en- 


mph , ws 


mftorota 


made ft 
S00 ft.. the B 
CT\ ai spots ( 
iforotation In 
“) 


pull-out clo 


a Kaman HU2K with GE J85 


1 is ad Model of Navy's turbine-powered utili licopter, the Kaman HU2K, shows 400-Ib. jet 
needle is near pod mounted on the side of fuselage t 
? 900 rpm, range Detachable pod, which encloses a G 


ollective pit h ! testing in six months 


engine spece 


le increased speed, range, lift and versatility. 
tric J85 turbojet, could be ready for flight 
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SILICONE NEWS trom Dow Corning 


Many Parameters, One Elastomer 





in 


When you re calling oul mater 


‘meets varied specs 
oLASTIe in Convair F-106 


na plane or missile. isn’t it a help to 
have one material that can meet 1 variety of rubber needs? A material 
that’s beer proven in all flight regimes? Engineers at ( onvair San Diego. 
Div. of General Dynamics Corporation found it so The material 
Suastic, the Dow Corning silicone rubber, and they specify it for many 
applications aboard the Mach 2 
plus F-106 all-weather interceptor Among other seals of Silastic aboard the 
F-106 are these hollow extrusions on the 
the uses are illustrated air-conditionir compartment door They 
here t left you see molded withstand severe temperatures, maintain a 
parts plug connectors used firm air-seal after extended lengths of time 
for chee king out instrumentatior under ce« mpression 
Located in the aft missile bay 
they are subject to high flash 
temperatures during rocket fir 
rhe reliability of Silastic 
rt is reported exceller 
ce of che micais or e 


W ire bundle Cl imps 


of Silasti 


no failure even in th : ’ 
} 
: 


\ completely d flerent applic ition of tic 18 shown at right top one ol t) stays rubbery from 


many connectors in the air bleed system All connectors are covered wit ) sists aging. weathering. oxidation 
a fle xible bellows of viass-re ed Silastic The duct beneath carries ail rubber parts upplier Will engineer a 
it GOO F. ar d though there is insulation between steel duct and cover, the Silastic to add rel; ibility 
Suastic must still tolerate hich te peratures while retaining its rubberine ime of nearest fabri 
and sealing ability data write Dept. (PAR 





first in 


i iitetelar 1} 


Dow Corning CORPORATION 


MIDLAND MICHIGAN 


ATLANTA BOSTON cCHicaGco CLEVELANO DALLAS LOS ANGELES NEW YORK WASHINGTON. © c 





SELF 
LOCKING 
BOLTS 
i tance! > aia | and. 
a ae SCREWS 
First Flight of Turbine-Powered Skeeter 


Skeeter helicopter is seen during first flight powered by a Blackburn Turmo Series 61 


id 


vomeda’ 
LN | | 


turbine engine. Engine normally develops 425 shp. but was derated to 250 shp. for t 
installation. Piston-engined Skeeter, manufactured by Saunders-Roe Helicopter D 
of Westland Aircraft Ltd., is in service with British and West German armies 


} 
1¢ 


one source 
for... 


EXPANSION JOINTS 


VACUUM JACKETED PIPE Se eres GR Site 
___ @ Eliminate safety wire and 
VACUUM JACKETED VESSEI lock washers 
e Vibration and shock 

QUICK PIPE COUPLERS resistant 
© Wide temperature range 
* Save space and weight 
ENGINEERED PLASTICS © Speed assembly, cut costs 


QUICK OPENING DOORS 


720 Demonstrates 


° ° Wri Free Catal 
Minimum Landing Roll ee ee 


Q 
i 


rt has been landed in 2,200 ft CORPORATION 
ra 50 ca nding weigh Unr-FLex, 2601 Colorado Avenue 


urse of Federa 
ertification — trial 
lat 


— + = tee 8 
Santa Monica, Calif. 
Manufacturing and Engineering UPton 0-6335 
TWX S MON 7146 


i . | , ‘Y 
wa ming Was acer Dept. 5A, 5545 East Slaus 7 


1 6 mph. tailwind — 
ai a - Sheet Los Angeles 22, California v Licensees and Representatives in Principal Cities 
ville ( 4 Ue 
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These no-draft Alcoa Forgings for F-104 
save Lockheed 40 cents on the dollar 





DORSAL FORMER 
Precision forged by Alcoa to finished 


dimensions—with zero draft. 


AIRSCOOP FITTINGS 
Alcoa no-draft forgings with contours 
forged to various angles. 


LOCKHEED’S F-104 STARFIGHTER 


Take a close look at the Dorsal 
Former at left. Notice the thin, 
upstanding ribs. Alcoa forged this 
part to finished dimensions, with 
no inside taper to machine off. 

Alcoa supplies Lockheed with 
many close-tolerance, untapered 
rib forgings. The Airscoop Fittings 
are sophisticated examples. In all, 
the F-104 carries 60 no-draft forg- 
ings. Lockheed estimates the 
average saving over conventional 
machined parts comes to 40 cents 
on the dollar. 

Let us show you what we can 
do with aluminum in any form— 
plate, casting, forging, extrusion, 
impact. Call any Alcoa sales office, 
or write Aluminum Company of 
America, 2026-E Alcoa Building, 
Pittsburgh 19, Pa. 


WINDSHIELD FRAME 

We mention the Windshield Frame above 
to point out our capabilities in other di- 
rections. This part measures 38 x 30 x6 in. 
Wall thickness is 0.110 in. for 80 per 
cent of the casting area. This requires 
several sand and plaster cores which 
have to assemble and hold dimensions 
within + 0.03 in. across the joints. Cast- 
ing must conform to fuselage contour 
within 0.015 in. To top it off, defects 
considerably smaller than a pinhead 
are cause for rejection. 


é V......n 9 
ees 


For exciting drama watch “Alcoa Presents’’ every Tuesday 
ABC-TV, and “Alcoa Theatre’ alternate Mondays, NBC-TV 


Your Guide 
to the Best 
in Aluminum 


Va/ue 


Winner of the Collier Trophy for 1959. Currently holds world’s altitude record of 103,395 feet and all eight time- 
to-climb records. First airplane ever to hold world’s altitude, speed and time-to-climb records simultaneously. 


-_ 
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NATO VTOL Program 

Paris—NATO international staff here 
already has begun initial work to estab- 
lish a construction program for a stand- 
ard VTOL fighter to be operational 
within four to six years. 

General operating requirements tor 
the VIOL fighter have been drawn up 
by SHAPE and transmitted to NATO's 
aircraft production board. Considerable 
controversy, however, still surrounds 
technical and operating concepts of new 
program. 

Manufacturers interested in the pro- 
gram will be officially queried shortly. 
Many companies currently are exchang 
ing ideas between themselves in order 
to work out a common bid. British gov 
ernment, in particular, has been seck 
ing out West European interest in Brit 
ish VTOL projects without, it seems, 
as much success as British reports on 
the subject indicate. 

It seems certain that NATO's VTOI 
program will be a European show and 
that final specification will be financed, 
designed and built by NATO's Euro 
pean members. U. S. VTOL concepts, 
however, will seep into the program 
via ticups—some made and other in the 
works—between American and European 
aircraft companies. Republic Aircraft’s 
VTOL work, for example, will get in 
volved through Republic's recent agree 
ment with Fokker of Holland (AW BENDIX-PACI] HRUST CONTROLLER 
Mar. 28, p. 32) ; ‘ 

No firm timetable has yet been laid FOR ATTITUD! TROL OF SATELLITES 
down by NATO staff. It is generally 
hoped, a Gat Ge VIE po To stabilize the attitude of a space vehicle the Bendix- 
ctseatiniasnadimmansvien dims deaahame Pacific Cold Gas Thrust Controller has demonstrated its 
. seca accurate effectiven¢ yn the Discoverer and other 
urren certification rogram lave " 
logged more than 240 he flight time, Satellites. 


ind have attained a maximum speed on . ae . : 
of Mach 0.95. A leading edge exten- rhe Controller, deve | by Bendix Research Labora- 


ion which increases the sweep angle tories in collaboratior ith Bendix-Pacific, produces 
of the wing between the fusclage ind thrust proportional to an electrical signal by discharging 
the inboard engines gives the 720 a compressed nitrogen through the nozzle. The Controllers 


to 5 
boost in top speed of morc than 14 are installed in pairs to stabilize each of the three axes. 
mph. compared with the bigger 707s 











The model illustrated, which weighs only 17.5 ounces, 


PRODUCTION BRIEFING incorporates a 2-stage pressure control valve and has a 


maximum thrust capacity of 20 pounds. Other configura- 





Lear, Inc., Santa Monica, Calif., will tions are available. 
produce automatic flight control and 
stabilization systems for Ryan Q-2C 
target drones under $1.7 million fol 
low-on contract. The flight control svs 
tem, which executes radio-command 
signals, includes vertical and rate gyros, 


ittitude controller, airspeed and alti 
tude sensors, power supplies, servo am “Bondi Prci . 
plifiers and mode-switching relay cit ttre 


DIVISION OF BENDIX AVIATION CORPORAT 





cuits 





NORTH HOLLYWOOD Aa 


AiResearch Mfg. Division, Phoenix 
Anz. will build additional air turbin« 


motors for the Republic F-105 fighter 
bomber under $250,000 contract > 
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Another Way 

RCA Serves Science 
Through 
Electronics 


— 


2 


THIS IS TIROS... 


Experimental Weather Observer 


This is TIROS—the 

earth satellite. In one giant step 

of continued observation 400 m ry equipment 

cloud cover and wind patterns it is nov nding dov re 3 ( a lary devices ont tellite dynamics. Power is 

major contribution to the science red by an array of 9200 

ed, long ge weather analysi lar cells v convert the sur nergy into electricity 

and forecasting TIROS is a beginni not an end. Future 
he entire TIROS satellite, its component systems and ass Satellites and space probes will be far more complex. Yet they 

’ experience and capabilities in space clec- 


ever closer the day of improv 


ciated ground equipments were developed anc 
Astro-Electronic Products Division for the National Aero- tronics, satellite dynamics at tructural loading techniques 
nautic and Space Administration under the technical direction that made Project TIROS a reality. To find out how vou can 
of the U. S. Army Signal Research and Development Labora- draw on this unique research and de velopment capability, get 
tory. Included in the satellite are two TV cameras equipped in touch with the Marketing Manager. RCA Astro-l lectronic 

Products Division, Princeton, N. J. 


1 


with shutters so they can take still pictures, tape recorders to 


) RADIO CORPORATION OF AMERICA 
Astro-Electronic Products Division Princeton, N. J. 


Ground-based equipment and data processing techniques— another AEP capability. 





MANAGEMENT 


House Group Asks Procurement Changes 


Ihe attack on incentive cont many times, but have never 
he 1 nd any type of procurement ir 
h the incentive type contract would 
idvantageous to the government,” 

Johnson, assistant retary 
by harp ritici of the incentive-tvpe ! ! logistics, told the com 
ts wid ised by Air Fore xter " eg tt in response to questioning. As 
+ 





By Katherine Johnsen 
vhich ippeared to be t 
W ashington —House Armed Services ive of tl ymimitte 
Committee, following a week of hear led bi LTT I 


ings on military contracting highlighted 


contrac I 
Navy, ha requested th General 
minting Office raft defense ! ! 
leg vould a mm | i t t-plus-fixed-fec used generally f 

+ 


ternative to the incentive contra 

the procurement area between thc 
urcment I 
e Assure maximum use of competitive 


| rtisce Did nfract 


rch and development wher 
inknown, and the fixed price con- 
ell known 


price redetermin 


© Assure maximum competition used w re costs are W 


yy? vt ' 
tie ! 


ind other pt 
id that, in rede 

Army give 
ractor’s “‘efficien 
renuitv’” in the all 

In Fiscal 1959, 


: 
cTrminabi contracts or 


e Discourage “sole source” 


eSct standards to encourage 
loment 1 th tion $656 million wer 
$631 millio 


Py f+ 
TOU 


; ' ; 


© Require that cost information, 


; , 


id , t ' liffer« between 
ict redeterminablk 


ve type, costs 

¢ Permit profit rewards t 1 in advanc 
r nd in the 

st allowance 


of actual 


dict nded 
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German Steel Firm Accepts Beech Queen Air 


First export delivery of a Beechcraft Model 65 Queen Air executive transport was made to Rochling Iron & Steel Co., of Volklingen, 
Germany, at Wichita, Kan. (AW Apr. 11, p. 121). Taking delivery are Allen Pepin, left, of Travelair GmbH., Beech distributor at Bre- 
men, and Capt. Helmut Jakobs, Rochling chief pilot. Plane is fitted with Goodrich d boots, now an optional item. Capt. Jakobs 
flew the Queen Air to Germany via Newfoundland, the Azores and Portugal. It will 1 1 Beech Twin Bonanza 
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Bristol Type 188 Moves to Farnborough 


Bristol Type 188 stainless steel Mach 3 research aircraft (AW Jan. 25, p. 150) is moved 


to Farnborough for structural tests. Second airframe is being readied for first flight later 
this vear. De Havilland Gyron Jr. DGH 10 turbojets will be flight tested later this month 


in a Gloster Javelin. The Type 188 also may be used as a ramjet testbed 


ad ebb 
! 
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MOTOROLA 














Military Electronics Division 


EVOLUTION 
REVOLUTION 


REVOLUTION in electronics may have 
ts genesis in the evolution and synthesis 
f four prime areas: the rapidly maturing 

technologies of semiconductor develop- 

ment and production, surface passivation 
ind stabilization research, electronic 
ceramic engineering and controlled 

thin film deposition. Synthesis of effort 

in many scientific and engineering 
lisciplines is required to achieve break- 

throughs in these areas and accelerate 

the evolution from conventional to 

microelectronic circuitry. The Solid State 

Electronics Department of Motorola’s 

Military Electronics Division is exploiting 
his approach as the key to long life 

ind reliable performance of electronic 
juipment by eliminating excessive 
omplexity in component interconnection. 


RELIABILITY requires this simplicity 
f point-to-point contacts, which further 
yields a substantial size reduction. 
Highly specialized engineers, physicists 
ind chemists, working at Motorola, 
ire making significant contributions to 
the state of the art. Other well-qualified 
scientists and technicians seeking 
professional growth will find stimulation 
ind challenge in this environment. 


RECOGNITION and reward will be won 
by those who, by disciplined research 
in sophisticated microelectronics, help 
secure unconditional Reliability—the 

R” at the fore of the Revolution. Write 

) the office in the area of your choice. 


CHICAGO 51. ILLINOIS 

1450 NORTH CICERO AVENUE 
SCOTTSDALE, ARIZONA 

8201 EAST MCDOWELL ROAD 
RIVERSIDE, CALIFORNIA 
8330 INDIANA AVENUE 
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THIS IS WHERE CRAIG BUILDS: 


am 


Proguts LW Systems packaging 4 fY the Missile Aye 


CRAIG SKILLS AND SERVICES 
¢ Systems housings— light weight, high- 





The Helicop-Hut is a “flying’’ shelter for the missile age. Extremely versatile, 
it is light in weight, yet rugged in performance. But its best feature is its high 


MASS PRODUCTION FACILITIE ENGINEERING AND RESEARCH SERVICES 





reputation! 

This high reputation through field-proven performance has made the Helicop- 
Hut the only shelter in mass production today. At Craig’s Lawrence Plant, these 
shelters are produced at a rate of over 160 per month to house a multitude of 
electronic systems. Flight of the Army's Hawk missile shown above is co- 
ordinated by the Battery Control Center housed in a Craig Helicop-Hut. The 
military approved S-141()/G Helicop-Hut is the core of the Pentomic Army 
Communication System now in world wide use. Other Helicop-Huts house air 
traffic control sets, missile maintenance equipment, digital computers, and a 
host of complicated electronic systems. In fact, Craig Helicop-Huts have been 
assigned over 20 different Federal Nomenciatures for over 100 mobile systems. 

Craig builds shelters that build their own reputations. And Craig engineers 
have the experience and know-how to tie an entire system together. 

Craig’s total capability is worth looking into. Send for our brochure today. 


i iw a 4 ' = eae 
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QUALIFICATION TEST PROGRAMS 


strength aluminum shelters, vans and 
trailers for mobile, transportable 
ground support and electronic systems. 


Systems components — including tel- 
escoping antenna masts, transit cases, 
spare parts boxes, equipment racks, 
and cabinets 


Systems installation service — layout 
and installation of complete systems, 
through final checkout for maximum 
mobility and reliability. Includes all 
cabling, shock & vibration isolation, 


AIR TRANSPORTABLE SHELTERS 











- 


- So: niente lion remetemmmmaaimeal - >= 
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“THIS IS WHERE HELICOP-HUTS BUILD REPUTATIONS _ 


. nn si — 


human engineering, environmental 
control, testing, and repackaging. 
Systems packaging research — engi- 
neering design and development for 
ground support and electronic equip- 
ment protection 


Complete production facilities — all C 
the manpower, all the tools, all the YSTEMS, INC. 


space required to handle the complete ae ACK ST. LAWRENCE, MA TELEPHONE: MUrdock 8-696] 
packaging assignment. Mass., CApital 7-7794 


A unique ‘‘aluminum-chemical re- pabilities br ASHIN DALLAS, TEXAS LOS ANGELES 45, 
” : J be sent T 10 North Central Expressway CALIFORNIA 

search” service — ~ highly versatile ues fay & 1008 . ate my Exp ssw 1g SORA. es 

“brainpower pool” for solving virtually SPring 6-0025 


any problem in aluminum and foamed Business syst equipment are another Craig specialty through 
plastic fabrication LeFebure Cedar Rapids, lowa —a Craig subsidiary 


MOBILE GROUND SUPPORT EQUIPMENT COMPLETE SYSTEMS PACKAGING TELE NTROL TOWERS HELICOP-HUTS AWAITING DELIVERY 
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another ALl N-E W 


featuring the compact, new 


SPEED-LINE NACELLE | 





~<>COMMANDER 


AERO DESIGN & ENGINEERING CO © BETHANY, OKLAHOMA © another product of ROCKWELL-STANDARD 





-=COMMANDER 


5008 


NEW SPEED 
NEW POWER 


The 500B 
LYCOMING 10-540-B1A engines that 


all-new mounts two 
develop 290 HP each with 80-inch, 
FULL FEATHERING, THREE: 
BLADED Hartzell propellers! With 
a top speed of 233 mph, this 
spirited, new AERO COMMANDER 


will cruise at a steady 222 mph. 


SPEED LINE DESIGN 


The brilliantly efficient compactness 
and streamlining of the new nacelle so 
minimizes the frontal area that drag 
is substantially reduced, vastly improv- 
ing flectness and performance. GEAR 
IS FULLY RECESSED. Above-the- 
exhaust noise 


wing carries 


away; inside, it's ‘HISPER-QUIET! 


engine 


Luxurious, new leather-trimmed interi- 


ors, in your choice of elegant colors. 


CALL W Hitney 9. 5674 FOR 
DETAILS ON THE ALL-NEW 
AERO COMMANDER 500B! 


o*e 


“COMMANDER sd 


ae 
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same period, the remaining 
of the 25 studied, who us¢ 
their facilities, 
were made predominantly (95 
ind price redetet 
contracts, realized only 42 

total net allocated to 
able production during th 


own and 


fixed-price 
worth 


niod 
I'he House Armed Ser 
were part of an investigation 
procurement policy which t 
Law 


gotiation extension dil 


Polish Sailplane, 
Polish exhibit at Li 
models: a competition sailplane and 
Standard, 
weight of the “Mucha Standard” is 67 
plane, the PZL-102 “Kos,” 
150 mph. Rate of climb at sea level 


72 


23 ft., and height is 6 ft. 


industry 


aircraft 


has a nor 


Polish source 


delivery status for either aircraft. 


| ia 


a single-place glider with a 49 


Ilouse and Senate Armed Services Com- 
nittees to make. The Senate committee 
has scheduled three days of hearings, 
May 23-25. The two committees are 
equired to make reports by Sept. 30. 
Under the law, will be followed 

studies of renegotiation policy by 
the House Ways and Means and the 
Senate Finance committees 
tudies will be used by Congress in con- 
idering further extension of the rene- 
which expires June 30, 


these 


| hese 


rotiation law 


Sport Plane Models 


of these 
two-place sport plane. Sailplane is the “Mucha 


Iechnical Fair consisted only two 


ft. span, 23-ft. length and 5.4-ft. height. Gross 

Placard speed is 155 mph. Two-place sport 
il cruise speed of 120 mph., and is placarded at 
bout 800 fpm. Wingspan is 28 ft., length is 
it the Fair could give no indication of price or 
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HU-1A Iroquois assembly line at Bell Helicopter Corp.’s Hurst, Tex., plant indicates high production rate for the Lycoming T-53-powered 


Army helicopter. Detail component assemblies are made up in area at left, then fed into two major assembly jigs at left, rear. 


Bell Produces Turbine-Powered HU-IA Iroquois 





Fuselage components, including left and right hand fuselage beams, roof, nose firewalls and engine mountings are joined in this massive 


splice jig (left Completed cabin sub-assembly then is lifted by a crane to the clean-up position. Fuel bay is just behind cabin door. 
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HU-LA windshields, brackets, clectrical wit 
ng and other detail parts are installed at 
leanup stations ibove left Control 
hook-up follows, above, right Rudder 
clic pitch and other systems are installed 
under the deck, which has been fitted earlier 
but is removed as installations proceed 
Lycoming 153 turbine is installed in posi 
tion at right, and hydraulic lines, more elec 
trical wiring and heater are fitted. Assem 
bly has been lifted by placing skids on 
blocks to provide room for “creepers” to 
work under the aircraft. Tail rotor is then 
mounted sufficiently high to clear obstacles 
below, left. Main retor hub and blade 
wsembly are lifted onto transmission, and 
near the end of the line all control systems 
wre checked out and hydraulic system is 
run out under power. Electrical system 
ilso undergoes automatic check using mo- 
bile circuit analyzer that can check 250 
cuits im proper sequence Wiring 1s 


hecked prior to entering assembly area 


4 





ARTIST'S CONCEPTION: 
GAM-87A SKY BOLT 
AIR LAUNCHED BALLISTIC MISSILE 





IN TRANSITION 


The changing role of the Strategic Air Command in the national 
defense picture will be featured on June 20th in a special 36-page 
report prepared by AVIATION WEEK editors with on-the-spot cov- 
erage of the SAC Command—The nation’s shield against aggression. 


This exclusive report will be published in answer to the growing re- 
quirement for an improved national understanding of SAC’s chang- 
ing role as the primary deterrent force guarding national security. 
The annual R&D issue will be devoted to this message which is 


Aviation Week today’s most challenging subject. 


A Special 


The Strategic Air Command's deterrent position has undergone 

Report on the complex and fundamental! changes in its transition to a Strategic 

Aero-Space Command — with its formidable bomber fleet soon to be 

. ° ’ reinforced by intercontinental ballistic missiles operationally de- 
Strategic Air Command S ployed to instantly counter any aggressive action. 

Transition The transition of SAC is one of the most rapid and exciting events 

in the history of our nation and its defense. What SAC needs, what 

. lies ahead and the weapon systems to be employed in the immediate 

into the future will be key subjects included in this first-time technical eval- 

uation. The impact of new technologies and weapon systems has 


A A changed the entire defense concept and the response of SAC to these 
erospace ge new requirements has been effective and positive. 


AVIATION WEEK editorial teams are now engaged in the compila- 
tion of the new SAC story—one that will generate world-wide reader- 
ship. This issue, “SAC In Transition,” offers manufacturers and 
suppliers of the aerospace industry an unusual opportunity to adver- 
tise and identify their role in the national defense effort. 


© 


A McGraw-Hill Publication @ 330 West 42nd Street, New York 36, N. Y. 


© AVIATION WEEK mceGRaw HILL PUBLISHING Cé 





Full blast 


The Navy’s F4D-1 Skyray goes upstairs fast. With an afterburner, the Skyray 
develops 16,000 pounds of thrust, and from a standing start it will climb 
50,000 feet in about 214 minutes 

Douglas Aircraft built the entire front section of the afterburner with 
Stainless Steel. Stainless can withstand the 1000°F. temperature that 


builds up here when the Skyray is under full blast. And because Stainless 


Steel has such exceptional strength, Douglas designers could use it in 
thinner, lighter gages. No other metal can match Stainless Steel's combina- 
tion of heat resistance, strength, corrosion resistance and economy. 
United States Steel makes several types of Stainless Steel for aircraft 
and missiles. For example, there are USS Types 301, 321, 347 and USS 
Stainless ‘‘W."’-If you would like more information about any of these re 
markable steels, write to United States Steel, 525 William Penn Place, 
Pittsburgh 30, Pa. ’ y registered trademark 








EQUIPMENT 


oo ee rad Oct cats OR; 
CARGO CAPSULES, built by Lockheed Aircraft, are towed to a Pan American World Airways Bocing 707-120 jet transport at Miami in 


preparation for air cargo service to San Juan, Puerto Rico. Airline says the system can load and off-load cargo in 20 min 


Airlines Evaluate Cargo Packs for Jets 


By Barry Tully 


New York 


i 
ting + 
Tih j 


CONTAINERS can hold up to 1,500 Ib. each and are lifted into the plane’s forward cargo — interme¢ diate yp and reduces the 


compartment by conventional lifting equipment Iracks on floor lock containers into place. ibility of lost luggag Another 


Ml oeag 


meat 
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~ FEDERAL AIRWAY 


-’ 


REMOTE AREA OPERATI 


Fe 


EVACUATION 


OBSERVATION 


° Sit ~ * 
- My, 
/ 33 2. Sy 
/ £30 2 
: Vie) FAuele 
> ONLY 
” * 


Awe me CD 
ADF 


FAMOUS ARC COURSE DIRECTOR SYSTEM 
NOW EXPANDED 


TO RECEIVE AMF (LF) SIGNALS 


The original ARC Cou Director, tuned to any VOR or 
LOC station enabled t ot to intercept any desired 
course and follow it rately by keeping the cross- 
pointer needle centered 


are no omni stations or 
mation, received by the ADF 
is computed automati y the CD-4 and presented 

ally on the cross ter meter. Because the ADF 
function is now included in the Course Director system, 
you can fly with precision using the ARC Course Director 
principle on all low fr / facilities. 


Now, in areas wher 


localizers, navigatior 








to get the descriptrve 
Jvonced system thot tokes 
tics” ovt of flying 





Aircraft Radio Corporation 
BOONTON, NEW JERSEY 


and Production of Dependable 


Communications avigat ated Electronic Equipment since 1928 








Why jet trainers depend on 
Bendix Generators 


Nothing is more important to the 
successful training of fledgling air- 
men than proper equipment 
equipment that delivers depend- 
able, topnotch performance. That's 
one of the reasons Bendix Red 
Bank Generators are so widely used 
on training aircraft of all types. 
Training aircraft rely on Bendix 
Red Bank Generators to provide 


the vital electric power for radio, 


radar, navigation aids, instruments 
and other equipment 

The 30B43 generator shown is a 
400 ampere DC machine. It will 
produce 300 amperes with 120° C 
cooling air. It has a wide speed 
range (3,000-8,000 RPM), and 
weighs only 65 lbs. It is ideally 
suited for use on all 
trainers. 
about 


For more information 


types of 


Bendix Generators and their long 
record of successful service in all 
types of aircraft, write to BENDIX 
RED BANK DIVISION, EATONTOWN, 
NEW JERSEY. 

West Coost Office: 117 E. Prowidencia, Burbank, Collf 
Export Soles and Service: Bendia international Division, 


205 E. 42nd St, New York 17, N.Y. Conadion Affilicte 
Aviation Electric, Ud. P.O. Box 6102, Montreal, Qvebec 


lockheed’s 1-33 and North American's new 
12J) ore equipped with Bendix Red Bonk Type 
30843 DC Generator. Mokes good sense to 
train oir cadets in the finest trainers equipped 
with the finest occessories! 


“Tfed Conk Division 


EATONTOWN, N. J. 





vantage of the packs is protection from tem’s speed of operation ind f 
rain during bad weather. protection given to passengers’ lug 

The cargo packs are even more use- Due to limited clearance on the B 
ful in handling cargo than luggage, 720 ordered by the airline, the t BASIC 
iccording to some airlines not employ- will not be installed on that 
ing the luggage containers. In addition The Boeing aircraft is too low to t BUILDING 
to providing protection from weather ground to permit clearance for th BLOCKS 


ind pilferage, the cargo containers  tainer trailer A side-loading 
may be loaded during off peak hours could be developed for the Bo FROM KEARFOTT 


ind put aboard the aircraft by two or however, at present the airline pla 


three men, thus distributing the work hand-load the aircraft 
load e Pan American, hand-loading 
In some cases the packs are loaded on its transatlantic flights, is pr 
by the shipper, merely handled by evaluating a Lockheed-developed 
the airline and trucking service, and pack system on its Miami-San Ju 
ypened at the ultimate destination. New York-Miami route The 
The cargo packs are designed to fit emploving _ roller-bea 
the cargo hatches of particular aircraft witching 
When loaded, thev are towed on special forward rgo hold, will load or 
trailers to the aircraft where they are 9,000 Ib. o iITgZO 10 
placed aboard by means of electri Boeing 7 
fork lift duminum 


mmtainers to he 


1 
ring Dp 


track 


, 


within the cargo 


then locked 


eat shifting in that the sytem his parila ELECTROHYDRAULIC 


reversed to off 


cid me oy ee SERVO VALVE 


Weight Penalty ’ 50 Kearfott’s unique approach 
Disads ig iTgO par particular ntageou un to electrohydraulic feed- 

rt n ‘ I laying back amplification design 

has resulted in a high- 


lan 


it] CTA - performance miniature 
‘ . " » hy T T y 
e Eastern Air Lines, hand servo valve with just two 


Dougla 0 ind I Cr moving parts. Ideally 
suited to missile, aircraft 
and industrial applications, 
these anti-clogging, 
2-stage, 4-way selector 

valves provide high fre- 
quency response and 
proved reliability even 
with highly contaminated 
fluids and under conditions 
spread ights nh in lad of extreme temperature. 


TYPICAL 
a toe <ores callie om CHARACTERISTICS 
irture and arrival he emphasis o1 rrv-on bagg Quiescent Flow 0.15 gpm 
lod Hysteresis . 3% of rated current 
Frequency Response 

3 db @ 100 cps 
we Bo Supply pressure....500 to 3000 psi 

: | She Gilg la ATO RP Temperature-Fluid & Ambient 
 ¢ iminates the frus Ing an 55s 3 — 65°F to +275°F 
round baggage return ‘TICa ! é - 2 Flow Rate Range 3 to 10 gpm 
it I rCt ' Weight 10.5 ounces 


speeding 


g moving belt con 
One noticeable im 
me terminals is the 

1 } 


i | on a 


) re 
ipe pri ped 


ill new terminals 


iter emphasis on msiderabl 
in terminal designs is @ Trans World Airlines, as an 
' hasvace on it t flicht Write for complete data. 
f vement aggage Ol et flig 
i the major airlines surveved — reports that 
] 


Among 
AviIATION Week regarding baggage ing metho 
vt 


] prove 


gt | 
‘nite ir Li employing a co I'WA will begin oe ition of | 
Se ot ee ae. ee ee ee KEARFOTT DIVISION 
Dougla 3 transports. The glass luggage containers 1 MP ss GENERAL PRECISION INC. 
each holding 25 bags tem, developed f irgo hand _ LITTLE FALLS, NEW JERSEY 
the belly of the trans- _ ploy 
by means of electric hoists. The _ sliding 
rline says it is pleased with the sys- smooth 


1] . s 
Mandiing we 
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PROPELLANT cartridge, plugged into the belly of a North American F-100 fighter, permits unassisted engine starts at a touch of a cock 


pit button. The turbojet starter unit is compatible with conventional compressed air starts 


USAF Adapts Cartridge Starter to F-100 


; 


| 


— 
TiOGE BRAKE 
MA OUT «EXHAUST AIR IN 


, ‘i 2 * : 
RR A ei 
TURBOJET starter turbine produces approximately 150 hp. from 8 Ib. propellant cartridge or compressed air flow. Diagram (right) shows 


alternative flow routes to double-face turbine wheel, permitting cartridge or air starts. 
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East Germans Display Honeycomb Structures 


Honevcomb structural samples and a series of stainless-steel expansion joints indicat: 


some of the directions of component and materials research in the East German airct 
industry. Displayed at the Leipzig Technical Fair, the honeycomb samples showed » 
typical of conventional test or construction specimens, included metal or hardboard 

paper cores (foreground) and a plastic core and skin sample (background). Expan 


joints varied in size from 3-in. diameter to 18 in., and in length from 3 to 6 in. 


mean f a bavonet type fitting. 

The pl num roll is bolted to the 
gear housing embls Within the 
plenum, an inner housing provides sup 
for the pneumatic nozzle which 

irect irtridge cxhaust gases and air 
lischarged from the acrodynamic face 


to an exhaust port 


Electrically Armed 


Ihe cartridge is electrically armed 
vhen the removable cartridge chamber, 
ontaining lid propellant charge, i 

nnected the front chamber bi 

bavonet fitting. This 1 


pens SE ae Boeing Gas Turbine 
Will Power DSN-3 


J 
tur iaft engine 


fired upon actuation 


, 
Gases generated 


pellant flow through Boeing 
ad hamber and the installed in v1 Gvrodyne DSN 


} wer 


! 
re 1Cii¢ 


en are directed on yn ubmarin 


turbine wheel and exhausted tended Per fF destri 


the Wey 
through the upper cartridge chamber in’ Dash estrover, Anti-Sub 
ind the hot gas nozzle. then are directed Helicopter perations. The small 
on the turbine wheel and exhausted manned helicopter will be armed 


rn ] 


nti-subn ne torpedo. | 


through a port in the plenum loraquc 1 homing ar iT] 
generated by the turbine is transmitted engin built by Boeing Indust: 
through the reduction gear svstem and Products Division, will attain 270 | 
engaging mechanism to the splined out- takeoff rating at 5,950 rpm. En 
put haft installation will be cantilevered f 

This shaft i coupled directly to the the heli pter transm1 sion. Be 
engine turbine describes it as a simple-cycle, two-sl 

When the engine starts, the spring turbine with gas producer turt 
loaded pawls of the engaging mechan wheel with mechanically attached t 
ism are disengaged by centrifugal force of a new high-tempera 
at 3,000 rpm. Starter overspeed, in the 


AVIATION WEEK, May 16, 1960 


BASIC 

BUILDING 
BLOCKS 

FROM KEARFOTT 


FERRITES 


Kearfott’s Solid State 
Physics Laboratory formu- 
lates, fires and machines 
permanent magnet ferrite 
materials of various com- 
positions. Typical high- 
efficiency array ufilizes 
Kearfott PM-3 ferrite ma- 
terial with specially de- 
signed pole pieces to pro- 
duce a design both smaller 
and lighter than other 
arrays of equivalent mag- 
netic field strength. Be- 
cause magnets may be cus- 
tom engineered to specific 
requirements, user Is not 
restricted to stock magnet 
types, thereby providing 
greater latitude in param- 
eters for focusing arrays. 
Pole pieces may also be 
provided according to 
specification, with the 
added assurance that, be- 
cause of special Kearfott 
design techniques, B axial 
magnetic fields approxi- 
mately 10 higher than 
those generally obtained 
in standard types may be 
produced. 


TYPICAL 
CHARACTERISTICS 
Peak Magnetic 

Field Strength 1200 gauss 
Period 0.560 in 
Length 5.64 in 
Inside Diameter 

of Pole Pieces 0.400 in 
Outside Diameter 2.0 in 
Weight 3.2 pounds 


Write for complete data. 
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NEW AVIATION PRODUCTS 





bubbles upon the ipplic ition of heat, 
thus insulating the material underneath. 
The white insulating material has been 
exposed to 6,000F. If 
recoated with 
Dyna-Therm 65 after exposure to heat 
Sal went for the product will 
Swedlow In Los Angeles 
Dyna-Therm Chemical Corp., Culver 
City, Calif. 


to te mpe ratures 


necessary, cables may be 


he 


Portable X-Ray Tester 
Portable X-ray 


not tr 
On dk StI 


unit 
uctive 
rcraft tructural 
urftace ind welds 


The X-ra 


memoct 


« 


Grumman A2F-1 Engine Instruments 


Vertical-column indicators 


display 


\2I 


to 
Whitney J52 engines on the Grumman 
The instruments (left to’ right 
fuel flow 
and oil pressure readings 
for the A2F by the 


are used performance 


l Navy 


information. 
The 
General Flectri 
Life Vest Infiator 

W ater } ] 


seTvo-driven 


Co 


NI 


n 
Plumly 


lex 


attack aircraft 
provide exhaust gas temperature 
Dials beneath the vertical-column indicators provide 


null-balancing instruments were 


Mfg. Co., 


data of the two Pratt 
AW Mav 9 p 


ot 


ra 
94 

Balteau Electric 
Conn 


percentage rpm. and 


Corp., Stamford, 


mower trim 


t 
developed 


Rope Winch 
R 


Fort Worth 


Heat Resistant Coating 


gm ite 


eted 


r¢ ised hye 


rial 


1al 1S Use 
ti I is 


dt 


missile umbuili 


a 


been f t 


ibles dur 


dyna The 
on flamepros 
) +} 


Tih 


stem 
Air Cruisers Division, 


Corp., Belmar, N. J. 


The Garrett 


Jet Navigation Computer 


nul mputer f 
l npu I 
TyT 


} 


ng Atla Thi il nriy 


65, of pho pl 


fing chemica 


Air Cargo Equipment Co., 
Colorado St., Glendale 5, 


1121 E. 
Calif 


Component Handling Trailer 
( none rail y 


AVIATION WEEK, May 16, 1960 





roll and elevation; straddle capability 


nd individual 90 deg. wheel position 


ig 


Northrop Corp., Norair Division, 
1001 E. Broadway, Hawthorne, Calif. 


Radio Antenna Reel 


The weighted antenna extends | 
from the reel, or is halted at any 
by means of a brake which has 
in. Ib. holding force. A cockpit in 
tor registers the length of th 
Cable rewinds at 3 fps. upon ac 
of the 115 v., thre phas 400 
motor ¢ ipabl of a 90 Ib pull Ih 


} 
train, brake and motor are encl 


; 


the reel which measures 4.06 
diameter, 5.4 in. in length and 
6.5 II An explosive-actuate d she 
ton permits severing an unreck 
General Controls’ Aircraft/Electro1 
ics Division, 1320 S. Flower St., Bur 


hank, Calif. 


WHAT'S NEW 





Publications Received 
Advances in Astronautical Sciences 
4—Plenum P: Inc., 227 W 

St.. New York 11, N. Y. $5 


+t 


Space Flight—Vol I 
( lestial Nec] 
1) \ ili N 


Burner Simulates Aerodynamic Heating 


Uhis 10 million Btu./hr. pebble burner heater, part of a unit to simulate heating eff 
encountered by aircraft and missiles, was developed for Douglas Aircraft’s Aecrophys 
Laboratory by Hirt Combustion Engineers, Montebello, Calif. Burner heats air to tempe 
tures ranging from 300F to 3,500F. Complete unit will be mounted in Aerophysics’ 27 


wind tunnel at the FE] Segundo Division 
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BASIC 

BUILDING 
BLOCKS 

FROM KEARFOTT 


INTEGRATING 
TACHOMETERS 


Kearfott integrating ta- 
chometers, special types of 
rate generators, are almost 
invariably provided inte- 
grally coupled to a motor. 
They feature tachometer 
generators of high output- 
to-null ratio and are tem- 
perature stabilized or 
compensated for highest 
accuracy integration and 
rate computation. Linear- 
ity of these compact, light- 
weight tachometers ranges 
as low as .01% and is usu- 
ally better than + .1%. 


TYPICAL 
CHARACTERISTICS 

Size 11 

(R860) 
Excitation Voltage (400 cps) 115 
Volts at 0 rpm (RMS) 020 
Volts at 1000 rpm (RMS) 2.75 
Phase shift at 3600 rpm 0° 
Linearity at 0-3600 rpm 07 


Operating Temperature 
Range — 54° +125° 


Write for complete data. 
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\pproximate ly 


record and ancestry of British Over 


to the extent that is known at this time $4.20 
I } } ] t] fy,} 

mphasis is placed on the useful com 
Airwa\ 
of the graphs and illustrations as well India and Australia, down 
t-cut 1 continent and the war 


prehensive tables on consistent data anc ; Corp., the pion 


is hand calculation and shor tim 
ods given in the celestial chani ments. The author had 
chapter tion of the 


the airline t ink 


+} 


management 
] 


First Into Outer Space—1) 
Gordon & Julian Scheer—St 
Press, 175 Fifth Ave 

N. Y. $3.95. An account ft insi nance Handbook—by Charles A. ¢ 
| ] f f t it Cr at Macmillan (¢ ( 

vy York 11, N. ¥ 

, , ] ip 


10 
POW 


fcr spac 


Skies—]o] | 
1) Stre 


The Seven 
nam, $2 (, reat Russ¢ 


TO 

SEAL 

AY 
MISSILE 


1 


depend on the positive sea 


y i : 
tht. Stillman Rubber Company 


lds, has perfected Still-Seal G 


iling of fuel systems, hy 
leak proot to be eflectis 


| , : 
special Stillman compound ermadizing process for bond 
ubber to metal, Stillmar produ t ost specified eals and g 
the aircraft and missile market pr xducts 


probl ms exist, and where only the b n sealing is good enough 
You can design Stillmar il gasl ir you icts and 


idd a new ertorm 


ire available and are being sold t ry whe cri ! sealing 


For further information, F ( 


STILLMAN RUBBER COMPANY 


CULVER CITY, CALIF CLEVELAND, OHIO ENGLEWOOD, N. J 
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Aircraft and Missile Design and Mainte- 


tems, materials of construction, aircraft 
ind missile hardware, color codes and 
conversion svstems and variou proc- 


secs are among topics covered 


Air Trafic Control—C. D. ¢ 

Marconi’s Wireless ‘Telegray 

Ltd Marconi Hous« Chelmsford 

Essex, England. Approx. $2.46, 100 pp 

\ report compiled from such sources a 

t] Ministry of Transport and Ci 
ition, the Air Trathe Control Ex 

ntal Unit at London Airport and 


ecision Laboratori 


Nondestructive ‘Testing Proceedings 
| t National Svmp 
tive Testing 


npone nt 


An 


Fire Control Principles—\\ alt 
Jol Hovorka. MecGraw-ll 


bamous Bombers of the Second World 
War—\\ rect rl 


Noon Base J ! | 
| 11l¢ \\ l4th \ty 


Marine Corps Aircraft 1914-1959 
1. Larkin Aviation Histor 


Post Off 
tTS\UKC 


Twenty Seconds to Live 
E. P. Dutton & Co { 
10, N. 


The Rocket Handbook for Amateurs 
Lt. Col. Charl Mi. Parkin, Jr.—T] 
rk. $5.95. Th 
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KEARFOTT developed 
and now produces 
precision floated gyros 
for the 


Atlas | missile. 








Engineers: Kearfott offers challe 
opportunities in advanced component 


system development 
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ow to keep Mach 3 airliners 
on course... 


A CHALLENGE TO EXCITE ANY ELECTRONICS ENGINEER 
WORTH HIS SALT... THE KIND RYAN NEEDS RIGHT NOW 


} 


Preser t navigational tec hniques ire no 


nor accurate enough to navigate jet transports h 


tling passengers across the world at three times the 
speed of sound 

Yet Ryan Electronics, geared to the future, has al 
ready conceived such flight instrumentation control 
combining Ryan-pioneered C-W doppler techniques 
with advanced inertial methods. This is another rea 
son Ryan is the largest electronics firm in San Dieg: 
— and the fastest growing! If you are an electronics 
engineer ambitious to help advance the art, as well 
as your own career, we want you right now at Ryan 
Electronics. 





ee 


Ryan Electronics employs over 2000 people and has 
over one-third of the company’s $149-million back- 
log of business. Under the leadership of some of 
America’s most prominent scientists and engineers, 
Ryan is probing beyond the known .. . seeking solu 
tions to vital problems of space navigation 


> 


Expanding facilities of Ryan Electronics at San 
Diego and Torrance in Southern California are 
among the most modern in the West. You enjoy 
living that’s envied everywhere, plus facilities for 
advanced study. Send your resume or write for 
brochure today: Ryan Electronics, Dept. 2, 5650 
Kearny Mesa Road, San Diego 11, Calif. 


DIVISION OF RYAN AERONAUTICAL COMPANY RYAN ELECTRONICS 
SAN DIEGO & TORRANCE - CALIFORNIA 








' Saturn second-stage program, Doug] Leonard D. Sullivan, manager of Ray- 
WHO S WHERE raft Co., Inc., Santa Monica, Calif 1 Co.’s Washington, D. C., office 
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BENDIX-PACIFIC 


P f -* J “ne 
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eds ENGINEERS wits 


for electrical, mechanical and systems work in fields of 
Instrumentation — Telemetry 
Anti-Submarine Detection —Systems/ Operations Research 
Missile and Aircraft Fluid Controls. 





RPORATION 


F BENDIX AVIA 


Please send resume to MR. RALPH LAMM 
DIRECTOR OF INDUSTRY Condix’- Pe fic 





Other High-Level Electronic 
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Engineering Positions Available 1600 SHERMAN WAY 


NORTH HOLLYWOOD, CALIFORNIA 
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payment count 5 average words as a line 
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Box Numbers 
Discount of 10% if full payme 
f consecutive insertions 
Agency Co asior 


Civil Service Opportunities 
Selling Opportunities Wanted 
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POSITIONS WANTED 
Mech. Engineer, living in Canada, 16 years 
expe ‘ ‘ 4 ft a Eng ‘ eek 
pe ar managing 


PW-4126 Aviat Week 





POSITIONS VACANT 


Wanted: Radio Shop Manager 


Pp 4 ‘ 


Established ( , 


Design Weight Engr.—8 yrs. exper. airframe 
t ' engine A ma turl ’ De ee 
P ‘ t Mia ‘ Ref A 
V ta. Ca 
Executive: 15 years aero, mech, Electronics 
pt ‘ 
Ou af 


‘ “ \ " W eve 


Aircraft Specialists—Openings available for Executive and airline ATR Pilot 14000 acci 
ence Cla he . ‘ ee hou SMEI } 


we ex pe 
( 
a 


Immediate opening for experienced co-pilot 


Engineers, Physicists 


Your talent and time are worth more to you 
—and to your family—in Minneapolis 


Time? 





Talent and time ore mor 


unfortunately 


tools—but, 
his impediments 

If you suspect that you could put 
talent and to more 
rewarding work, investigate 
at General Mills, in Minneapolis. We 
respect creative freedom, en 
novation, recognize and appreciate prc 
fessional competence. In short, we provide 
the environment that brings out the finest 
talents in engineers and scientists. And 
then we give these creative people rein to 
ply their talents against intriguing prob 
lems in fields that interest them most 


time productive and 


opportunities 


courage 


Mail Coupon for more facts, in confidence 


Mr. G. ©. Lambert, Mer Professional Employmer 
Mechanical Division General Mills 
2003 East Hennepin Ave., Dept. AW M 


13, Minn, 


City Zone 


College Degree Year 


150 
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SELLING OPPORTUNITY WANTED 
Dallas Firm desires to represent manufac 


\ 
We are 


Ph p ‘ 


Tle 
Ninety percent of our 


Time in the laboratory 
family 
within 25 minutes from work. A 
takes them to some of the best . 
fishing and camping sites anywhere. Some 
of them live right next to a park, lake or 
golf course 

At General Mills 


time to know your family 


in Minneapolis, y« hove 
yourself and yo 


contribution to the future 


Make the most of your talent and time 
in one of these fields—-at General Mills 
Digital System Configuration 
Electronic Circuit Design 
Micro-wave Development 
Digital Computer Logic 
Electronic Packaging 
Advanced Pulse and Video 
Circuit Development 
Advanced Inertial Navigational 
System Development 
Optical and Infra-Red Equipment 
Engineering 


General 


MECHANICAL 
DIVISION 














INERTIAL 
SYSTEMS 
DEVELOPMENT 


are opportuniti 


Aero tor the engi 


° there 
Honeywell 


ntist who is 





DIGITAL SYSTEMS AND 
LOGIC DESIGNER 


j 


ENGINEERING PHYSICIST 


t with practi i! 
inderstanding of 
ary ind electric 

nertial sens 


rinal design 


uss these or other 
Vr R. O Vas 
nee? Marine Systems 
613D, Acronautical Die 
§ Stinson Blod., Minneap 


Honeywell 
H Military Preduzts Croup 


To explore professiona 

ther Honevwe 

end vour application ip mfid. f 

H. K. Eckstrom, Honevwe Minneapo 
\f rine ia : 


opportur 


Operations coast t 
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EMPLOYMENT OPPORTUNITIES 
Re UU UU UU UU UU UU UU UU UU UU UU UUUUUUUUURNY ’ 
) 


suche Op hae 
GE os : 
i Y ae Pies i eo 
Lae eg wey CT a We 
2 “ a b ‘ ux 
; 
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ENGINEERS + SCIENTISTS 


AIR TRAFFIC 
CONTROL SYSTEM 
DEVELOPMENT 


eee A growing area of activity at 


The MITRE Corporation where original 


44%4ia+ie 
$24¢UMtnenu 





thinking can find | 


The MITRE Ce 


ence in System | 


ment of an integra 


system. To test ti 
scale system imj 
experimental pri 
Integration) 


under contract { 


Employing a SA 


associated rada 


maintained by MIT 


controlling aircraft 


England, New Y« 
MITRE’s Air 


exacting proble: 


development and ¢ 


be developed fOr 
traftic control ¢s 


air defense mi 


Engineers and 


previous experi 
are invited to 1n\ 
openings 


Inquiries may 


VICE PRESIDE! 


THE 


id application 


tion is directing its experi- 
ring toward the develop- 
r defense/air traffic control 
hniques and designs for full- 
ntation, an advanced active 
SATIN (SAGE Air Traffic 
leveloped by MITRE 
Federal Aviation Agency. 
|/FSQ-7 computer and 
mmunications networks 
SATIN will be capable of 
t area that includes New 

1 New Jersey. 
Control Department faces 
areas of system design, 
1. Precise methods must 
improved en route air 


thout compromising the 


with an interest or 
traffic control problems 


mmediate Technical Staff 


ted in confidence to 


ECHNICAL OPERATIONS 


MITRE 


CORPORATION 


Post Ort 


LEXIN¢ 


Box 31— 10-WG 


MASSACHUSETTS 


fem engineering organization, 
f the Massachusetts Institute 
ation in suburban Boston 
for advanced study under 


tance program. 
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EMPLOYMENT OPPORTUNITIES 


GROWTH FIELDS 
WHERE YOU CAN RISE TO 
NEW LEVELS OF ACHIEVEMENT 


MAGNETICS 


REAL-TIME 
SYSTEMS 


SEMI- 
CONDUCTORS 


HUMAN 
FACTORS 
ENGINEERING 


APPLIED 
MATHEMATICS 


DATA 
COMMUNICATIONS 


® 


Is there an IBM career here for you? 


A basic technology of the computer field — espec ially 
in the area of low-energy multistate switches —mag- 
netics holds great potential In Research, the structure 
of ferromagnetic crvstals is being studied to under- 
stand the changes which occur at various tempera- 
tures. In Development engineers are working on 


magnetic tap¢ disc and core devices which will allow 


greater storage capacities at lower costs than have | 


been possible up to now. 


In one current project, advances in acoustics, ocean- 
ography, and information theory being co- 
ordinated to vield a data system that will sentinel the 
ocean's depths Another group is applving a com- 
yuter’s logic and computational capabilities to ana- 
lyze 


acquisition systems. 


are 


correlate, and identify data input signals to data 


IBM scientists and engineers are working on basic 
semiconductor components as well as on ipplic ations 
f< I the se compone nts For example applic itions ot the 


Esaki diode are being investigated in Development, 


while Research is probing deeper into the fundamental | 


ph sics of this new component. 


This field is playing an increasingly important role in 
systems development at IBM. When a system is first 
envisioned, the human factors engineer is asked to 
determine the possible extent and nature of human 
participation He predic ts the task requirements of the 
operators and reviews operating and maintenance pro- 
cedures to ascertain if they are reasonable and achiev- 
able by human beings 


Import int new ipplications of mathematics to com- 


puter problems are being explored. IBM mathemati- | 





| 


| 








cians have ilso develope d new systems of mathematics | 


wl en noe xisting mathemati s has been found suitable 


| 


Examples of current projects: a vehicular penetration | 


ith thousands of variables 
stud 


situation wv a comprehen 


sive socio-economic a proble m in which 8 


vears of engineering work was simulated in a matter 


of weeks with the aid of large-scale computers 


Currently, 


nationwide 
system will 


in this to mount 


area continues 


ngineers are pertecting a tirline 


The rie 


information about flights, fares, and reservations 


ions system store 
1a central computer Through the use of transmission 
| this data will be tilable to 


igents located throughout the country 


immediately av 


in engineering, m ithernatics 


Qualifications: Degree 
of 


expe rience 


or ome the sciences plus considerable rel ited 


For more details ple ise write, outlining your back- 
ground and ¢ xperience, to 


Mr. R. L. Jerue, Dept. 524Q3, IBM Corporation, 
Box 390, Poughkeepsie, New York 


INTERNATIONAL BUSINESS MACHINES CORPORATION 





DESIGN 
ENGINEERS 


check these openings in 
advanced gyro and electrical 
components design 


In 1949, Honeywell developed 
and flight tested the floated gyro 
for control systems. Since then, its 
Gyro Design Group has become the 
focal point for a multi-million dollar 
component development program, 
supporting the inertial navigation 
industry. This is, perhaps, the most 
advanced program of its kind. It 
has expanded rapidly and now has 
openings for additional top level 
engineers. 

This group involved in all 
fields of gyro design. It works in 
such areas as precision gyro and 
accelerometer design, hydro-dynamic 
bearings, vibratory mechanisms, pre- 


1s 


cision electric suspension techniques 
and gyro magnetics. 

The men needed to fill these posi- 
tions should be capable of develop- 
ing advanced concepts for gyros 
and of following through on their 
projects. They should have a mini- 
mum of two years’ (and up to 
twenty years’) experience in such 
areas as precision gyro mechanics, 
servo techniques, digital data han- 


| dling, electronics packaging, advanced 


| instrumentation, or magnetic com- 


COM> | 


ponent design. 


To discuss these or other openings, 
Mr. Bruce D. Wood, Dept. 
613H, Aeronautical Division, 1433 
Stinson Blod., Minneapolis 13, Minn. 


write 


Honeywell 
H mM litany Products Group 


To explore professional opportun- 
ities in other Honeywell operations 
coast to coast, send your applica- 
tion in confidence to H. K. Eck- 
strom, Minneapolis 8, Minnesota. 
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Engineers / Scientists 


eo 


we 


rite your own curve at HMED 


ENGINEERS ARE a curious lot: a breed 


if General Electric’s unique 
natural preferences for facts, their talents for i | \ Program 


have been trained and disciplined 


have little trouble in reading 
, t more difhiculty. All may wish 
The result many times...an uncommon eshing 


. Iclit this, as well as other informa 
way of expressing the well known d ct, succine 


tion 1 nusual professional and out 
method of stating the complex 


pportunities awaiting you at 


Here is an actual example. It 7 ) rf el il] H ivy Military Electronics Depart 


ketches made by one of our Engineering Supervisors I t, 1 fulence to George B. Callender 


HEAVY MILITARY ELECTRONICS DEPARTMENT 


GENERAL &@ ELECTRIC 


Div. 64-WT Syracuse, New 


There are openings for graduate engineers at intermediate (3 or more year of experience in the following 
areas: Weapons Systems Analysis; Mathematical Analysis of Engineering Problems; Military Communications Systems; Radar 
Systems; Weapons Control Systems; Electronic Circuitry; Experimental Psychology—Human Factors; Instrumentation. 





EMPLOYMENT OPPORTUNITIES 


INFRARED SYSTEMS 


Unique opportunities in infrared research await engineers at the Bendix 
Systems Division where the nation’s most challenging space and defense 


systems are designed. Current areas include 


INFRARED RECONNAISSANCE DEVICES— Equipment 


studies, system analysis, laboratory and field demonstration of recon 


detector 


design 


naissance devices 


INFRARED TRACKING SYSTEMS 


studies of infrared tracking systems 


SPECTRORADIOMETRY 


grounds, and atmospheric effects 


OPTICAL SYSTEMS — Analysis development, and laboratory demonstration 


of optical systems for use in ultraviolet, visible, and infrared spectra 


Analysis, equipment design 


Applied research and analysis of targets 


regions. 
Ann Arbor, home of The University of Michigan, is an ideal residential 
and professional environment for Bendix scientists and engineers. Your 
academic program can be continued with daytime graduate studies at 
the U. of M. You can enjoy the year-round recreation, Big Ten sport 
concerts, and plays available in the Ann Arbor area. You will live in 


residential areas so close to work that big-city commuting is unnecessary 
The Bendix Systems Division invites inquiries from engineer 
scientists, and mathematicians spec lalizing in 
MATHEMATICAL ANALYSIS 
CIRCUIT DESIGN 
SYSTEM DESIGN 


INFRARED TECHNOLOGY 
SPECTROSCOPY 
OPTICAL & SERVO DESIGN 


Bendix Systems Division [Ry Aa 





APPLIED MATHEMATICIAN 


The position, Supervisor of Mathematics 
and Statistics, is now open in the expand 
ing Engineering Department of the Central 
Research and Engineering Division. A per 
son with a minimum of five yeors applied 
mathematics or theoretical and applied 
mechanics experience is required. Prefer 
ence will be given to individuals who have 


advanced degrees 


The individual selected for the position 
will be interested and capable in apply 
ing his ability and experience to research 
problems of concern to this division. The 
desired applicant also must be well versed 
in the techniques of computer program 


ming and technology 


Sto’ members are encouraged to pro 
mote their professional stature by active 
participation in their professional society 
at the local and national level. Research 
facilities of the Company's new Chicago 
laboratories are believed second to none 
and are located so as to allow staff mem 
bers to live in some of the finest western 
and southern suburbs of the city. Salary 
and other benefits meet the highest indus 
trial standards 

Please write, giving a brief resume of 


fications. to 


ratory Director 
and Processing Laboratories 


| Research & Engineering Divisi 


Continental Can Company, Inc. 
7622 So. Racine Avenue 
29 


" 
hicago 22, lilinois 














AERONAUTICAL ENGINEER 


For 


Advanced Rocket 
Research 


ed engineering research n solid 
lant rocketry Work ~ nclude 
ballistic studies subsonic ond 
rson gas dynamics, advanced methods 
st vector control and thrust modulo 
sition that reavires or 

ndependent work 
and educational reauvirements 
sutical Eng neer with 2.5 yeors 
Ph.D Aeronautical engineer 


years experience 


W. D. Linkenhoker 


Technical Employment Supervisor 
Allegany Ballistics Laboratory 


Managed and operated by 


HERCULES POWDER CO 








PLANT MANAGER 
Columbus — Ohio 


be high caliber ma 
In reply please stat 
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LENKURT 


has opportunities for 


@ Microwave Radio 
Design Engineers 


@ Telephone Carrier 
Development Engineers 


@ Sales Engineers 


Extensive telephone experience 
required. BSEE also required 


@ Engineering Writers 


© Quality Control 
Engineers 


THE CHALLENGE 


Unlimited opportunity for con 
tinved growth in ao growing com 
pany in the ever-expanding 
field f Communicetions! 


THE LOCALE 


The ULTIMATE is Stateside loco 
c Beautiful San Carlos, located 
center of West Coast Elec 
Research and Development 
NCIscO ts just Minutes Oowoy 
housing schools col 
diversified year ‘round 
recreation mn the United States 
most perfect climate! 


Direct inquiries to: 
E. Jack Shannahan 
Employment Manager 


LENKURT 
ELECTRIC COMPANY, Inc. 
1105 County Rd., San Carlos, Calif. 


if more convenient, coll—collect—LYtel 1-846! 








WHERE 
ro Buy 








ei Improve company efficiency through 
3) employee instruction in SKETCH-EASY 


INDUSTRIAL 
DRAWING 


yest on firm etter head 


ASSOCIATED AERO SCIENCE LABORATORIES, INC, 


(Training Service Div Prairie Ave., Hawthorne, Calif, 
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EMPLOYMENT OPPORTUNITIES 


electrical or mechanical engineers 


INTEREST ENG 
DIVERSIFIED 
MPiGr-Llevet 
POS! TIONS 


Honeywell introduced the first s essful autopilot of World War II— 
the C-1. Since then we have produced more flight control systems than 
any other company. Today we are engaged in producing the automatic 
flight control system and the rate stabilization control system for Project 
Mercury, the flight reference system for the Titan, the solid state autopilot 
for the F-104, and the adaptive lot which controls flight through 
aerodynamic surfaces and reactior zles for the X-15. 

One result of our X-15 Adapt Autopilot effort has been the creation 
of a permanent reaction control ind development section which 
Design Department. 

irea we now have openings for 
1 and experience. 


has been assigned to our Component 
Because of our expansion r 
engineers with the following backer 


REACTION CONTROL 
SYSTEMS ENGINEERS 


Requires background in missile pr ilsion systems analysis as it relates 
to reaction controls. Must be able to establish reaction control require- 
ments by analysis of vehicle dyn and have an understanding of 
propellant fuels and oxidizers for ecific systems; handle heat transfer 
problems to optimize and com; eral concepts for a given duty 
cycle; determine optimum over erformance characteristics, thrust 
response with given inputs, and c! ber pressure and oxidizer-fuel ratios 
for various nozzle heat sink design st on all proposal efforts requiring 
propulsion system analysis 


REACTION CONTROL 
DEVELOPMENT ENGINEERS 


Requires background in rocket engine design, specifically bipropellant 
type. Must be capable in valving design techniques for injection mixing, 
oxidizer to fuel ratio adjustment sitive shut-off and valve actuation 
methods, determining thrust at sea level and vacuum with various fuels 
and combustion chamber designs. Must have working knowledge of high 
temperature materials and mater ompatible with exotic fuels and 
oxidizers; ability to determine the num configuration (nozzle, valves, 
torque motor, injectors, etc.) for ipplications; ability to work with 
design and layout draftsmen, model makers, and evaluation engineers in 


following through with a design ds pment 


If you are a qualified engineer, we ‘ ike to hear from you. Just drop 
a line including pertinent inform vour background, interests, and 
accomplishments to Mr. James Burg, Dept. 660, Honeywell Aeronautical 
Division, 1433 Stinson Blvd. N.E., J eapolis 13, Minn. 


Honeywell 
H) Muti uy Produce 


other Honeywell operations coast 
lence to H. K. Eckstrom, Minne- 


| nonce 


To explore professional opportunit 
I I F 

to coast, send your application in 

apolis 8, Minnesota. 





cusses SEARCHLIGHT SECTION wovensnc 
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FOR SALE IDEAS, PATENTS WANTED 
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manufacture and sale to Civilian 











Market We can consider only those items which 


MODIFIED TO 440 are useable on many or all types of business and ~ 
private aircraft and which will contribute te 
27 Psgr Executive Interior safety. comfort and economy of flying 
'f you wish te negotiate an arrangement tor the 


2600 hrs total time se s 
manufacture and sale of such a potential product 
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SA. Two amphibians converted for 





1958 Bell Helicopter 47G2. tully equipped I t 
. not currently 
If not, send 
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Airport Zoned Industrial 
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chang Pr > . 
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Searchlight advertisers 
invariably report prompt 


itistactory results 


BE CONVINCED send 
our advertisement TODAY 


Limited quantity Convairs in executive or air 1dd Cl Lod 
line configurations and DC6/6A ‘6Bs. Prompt de sid ee 
livery at best prices. Long or short term lease (dvertisine 
trade-ins and financing available at terms that 
cannot be duplicated ° ° 
Frederick B. Ayer & Associates Aviation Week 
World-wide Aircraft Center P. O. BOX 12 

250 Park Avenue, New York, N.Y NEW YORK 36, N. Y 
MU 7-1800 
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